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(With Plates.) 

Last year, I prepared a short note on the old Burmese route over 
Patkai, via Nongyaiig, viewed as the most feasible and direct route from 
India to China, ^ and, having a month’s leave in the cold season, I determined 
to proceed, if possible, to the pass over the Patkai leading to Upper 
Burmah, report on the same, take altitudes, &c., and explore the Nongjang 
Lake, in the valley of the same name beyond, on the Burmese side of the 
water-parting. 

Permission to travel east and to cross the frontier was kindly given to 
me by the Ciiief Commissioner of Assam, in time to enable me to start from 
Jaipur, the Dihing river, by the end of January 1870. 

Hitherto, on this line of route considerable delay and inconvenience 
have always been caused to travellers from the want of a sufficient 
number of trustworthy load-carriers; parties have been detained eight 
and ten days while the necessary men were collected, and €7i route exorbitant 
demands have often been made. At times, as in the cases of Major Sladen’s, 
and Mr. Cooper’s parties it completely frustrates all attempts at progress. 
I therefore secured enough men whom I could rely on as porters before 
starting. The party consisted of seven picked Bengali coolies, an Assamese 
^ Journal, A. S. B., Vol. XLVIII, Part II, 1879. 


X 


2 


[¥o. 1, 


S* E. Peal — Report on a visU to the 

orderly and bis mate in charge of my arms and instruments, <fcc., a cook 
used to camping, a Khampti boatman and his Duania mate, and, subse- 
quently a Singpbii guide,— -as small a party as possible. 

Among us all we could manage to speak Englisli, Hindustani, Bengali, 
Sonthaii, Assamese, Khampti or Shan, Singplni, and Mga. 

The lingua franca of the party was Assamese, though as we w^ent east 
Singphii and then Naga of the Namrup was chiefly spoken to outsiders. 

Three Alpine tents, 7 ft. x 7 ft., weighing about 8 Ib each, poles 
included, enabled us at any moment to camp comfortably and %^ery quickly ; 
at the same time, when rolled up they served as padded poles on which to tie 
baggage. Six small and extremely light boxes, measuring 10 in. x 12 in,, 
X 18 in. and provided with locks and hinges, served to carry stores, presents 
and sundries securely, a great object being to avoid bulky and heavy or open 
packages. As it was desirable to explore the JSIamtsik river and Nongjang 
lake, a small dug-out {B>6b Bog) was also taken slung on a bamboo between 
two men, with bedding stowed inside. A Snider carbine, a double-barrelled 
central-lire No. 12 shot-gun, a revolver, and a Deringer were the arms. 

Our first day*s march was east to Jaipur, at the junction of the 
Dhodur Ali with the Dihing river, formerly a place of considerable import- 
ance, and likely to become so again. Large steamers can reach it from tlie 
Brahmaputra in the rains, and small ones during about eight montlis of 
the year. Coal, petroleum, and timber are also to be found in large quanti- 
ties not far off. It is also the point at which a route from Burmali would 
practically emerge. Government has wisely reserved large tracts of forest 
up-stream, and already some teak has been planted. 

The first care on arrival was to secure a good boat for tbe heavy stores 
to go by water up the Dihing, and, this done, an application in person to 
old Turkong, of the Phakial or Khampti village, secured me a good boatman 
named Miing, a Kbampti who has piloted many up and down this river, 
who knows ail the people, villages, and folk-lore of these parts, and is withal 
intelligent^nd communicative^ By noon all supplies of rice, tobacco, salt, 
opium, cloths, sugar, &c., , were stowed, and six of the men started lightly 
laden, by land, the rest of us in the large canoe. 

Soon after leaving the station of Jai|)ur we passed up some very 
beautiful reaches of the river, where the water, deep and still, slowly winds 
among wooded hills (the gorge in fact), with huge bedded sandstone rocks 
along the flanks covered by ferns, bamboos, wild plantains, canes, and other 
products of a sub-tropical jungle. Towering above all, here and there, rose 
the great bare branches of dead rubber- trees, once so plentiful and now so 
rare, a silent protest against reckless tapping. 

Some of the reaches are nearly a mile long, water 80 and 40 feet deep, 
though here and there becoming more shallow and rapid. 
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At one spot a picturesque pile of rocks, capped by forest trees, divides 
the stream equally, and is called Hita Tatol, from Bita^s tat-hal, the 
weaving-hall in which Sita was found by Earn. 

Here and there we passed camps of people who were cutting bamboos 
to raft down to Jaipur for building, also native boats of the usual small 
dug-out pattern. Having the Boh Boy, I was enabled to paddle ahead or 
stay behind sketching, and at one place made a small careful memo, of a 
huge dead rubber-tree that had fallen over into the river, — the trunk and 
branches resembled a huge dragon. 

As rain appeared to be coming on, we camped early at a large high 
isand-bank, near a rapid called Digoli GagorL In a very short time we 
were all comfortably housed, fires blazing under the cooking-jDots, and a 
pile of dry logs got in ready for the night-fire. Our three tents and the 
boatmen’s bivouac were generally so placed as to form a cross, the openings 
facing a log-fire in the centre, that was at once light and heat for all. 
The assembling round this camp-fire every evening after dinner was generally 
looked forward to all day. Here we met strangers, heard the local news 
or stories, the inexhanstible Miing generally giving us the traditions, often 
illustrated by very creditable maps in the sand. Villagers, if near, always 
joined our circle, enabling me to collect a large amount of information, or 
explain the objects of my trip, which is an item of some moment in cases 
of this nature. 

The monotonous rush of the rapid at last was the only sound heard. 
The night turned out cold and foggy. Once the echoing hark of the little 
hog-deer roused me, and I put the logs together that had burnt apart. 
In the early morning the dew-fall was sufficiently heavy to be audible 
several hundred yards oJff, the moisture condensed on the higher foliage 
falling like a steady slow shower on the dried leaves on the ground. Ere 
starting at 9 a. u. I made all the people cook and eat their breakfasts. At 
10 A. we passed the mouth of the Namsang river on our right (but the 
left bank of the river). It rises among the hills of the Namsang Nagas, 
and near its mouth is a small tea-garden. 

More or less scattered up and down the river Dihing, there are names 
and traditions that unmistakably indicate this as the old Ahom route to and 
from Burma, — a highway of the past. The earlier portions of the '' History 
of the Kings of Assam,” detailing the Ahom invasions, cleaxdy enough 
point to the Dihing river as the line of entry, and Nongyang as the part of 
the Patkai where they crossed, the name Patkai having originated there. 

About 11 A. M. we came to Noralota, a tree-covered ridge jutting 
into the Dihing river, which derives its name from Nora-ulota, i. e,, Nora’s 
returned. In November 1228 A. D. Sukapha Raja coming to Assam from 
Munkong with 1,080 men, 2 elephants and 300 ponies, brought also “ Chum 
Deo” (unknown to the owner) Noisanpha Nora Eoja of Munkong, Noisanpha 
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missing Chnm Deo, sent men after him for its recovery who followed to the 
Pilling whence they returned, this spot being now called Nora-ulota,” a 
Nora’s returned. 

The following is a copy of the passage in the History of the Kings o£ 
■Assam. : 

^1 srtf^ 5ovo, 5, ^ 

srf'S5\ i 

cTf^ cut^w fettt c^^f% 1^cw 

^tf? nfstc^ I srff c*:? 

; 1 % <2 ^"§*1 { 

As we w^ent up the river, tlie hills on either flank gracliiallj subsided, 
and gave place to level land, covered with mixed forest, the waterway 
became shallow and wider, several Duania villages were passed, built more 
or less after the Singphu pattern, <?., long slieds of bamboo, the floor raised 
on small posts. These people are the descendants of Assamese carried of! by 
Singphus some 80 or 100 years ago, and reduced to slavery. Many escaped 
from Hnkong during and after the Burmese wars, and are now located 
about the Dihing river, speaking both Assamese and Siiigphu, — dressing 
like the former, but having the gross superstitions of the latter. 

During the day the Namsang Burbot, or hill, was a conspicuous feature 
in the landscape, generally forming a fine background to the views on the 
river. Its outline is good, and the colour at times dark green to blue, or 
even purple, is seen reflected beautifully in the long still reaches of water, 
with, at times, a wooded island in mid»stream, and a foreground of snags 
piled in picturesque confusion. 

We were in no great hurry, so camped at the Duania village, 

the ten or twelve houses of wliich were placed end on, at a few yards back 
from the edge of the bank of yellow clay 80 feet high. 

Selecting a clean stretch of sand by the water, under the cliff, we soon 
pitched our tents, and were visited by the headman, wlio brought the usual 
little present of fowls, eggs, and some rice. The Jio// caused some 
amusement, and one of the young men paddled it about very creditably, 
considering it was rather crank, and the stream strong. As usual, great 
interest was taken in my journey, and routes discussed after dinner. My 
kerdsine walhlamp, revolver, and guns were duly wondered at, and a tiger 
happening to announce himself by a loud whistle on the opposite bank, 
I was enabled to gratify them by a shot from the Snider to frighten it 
away, the echo rolling through the forest on each side for a long way, and 
sounding unusually loud and prolonged in the still night. At 9 p. M., the 
thermometer stood at 65^, and we had a fine night. 

In the morning there was a heavy fog, with the usual light west-hy- 
south-west wind, threatening rain ; temperature of the Dihing water 68® 
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and air 63°. After all liad cooked and eaten we started up-stream between 
two islands, the river bed becoming wider up to 400 yards. Extensive 
shallows over sandy bottom often rendered it difficult to keep to the pas- 
sage, a line of deeper water frequently ending in a wide shallow that 
cornpellcd all hands to get out, and by sheer force push and drag the canoe 
to the nearest channel. 

N'ear Poai Miik there were large islands of dry sand in mid-stream, 
which are evidently well covered in the rains, thus indicating the large 
body of water that must then be needed to fill the river bed. 

It w’-as about here that some forty years ago a small cannon fell into 
the river during an expedition, and wliich is now commonly reported to go 
off with a loud bang under water once every three years. 

About 11 A. M. we reached Makum, a village on the right bank, now 
celebrated for its fort, situated on a 'day bluffi overhanging the river. A 
native officer and 20 police are in charge. The plan of the building is a 
Maltese cross, walls 4 feet thick and 50 high, loopholed in three stories* 
It was erected by the late General David Reid, R. A., who had long experi- 
ence on this frontier, and to whom we are indebted for most of the little 
permanent work of this kind in Eastern Assam, The fort is impregnable 
to savages like the Ahigas. While at Makum I saw old Guhor Jemadar, 
formerly in charge here, but who is now pensioned. He has great influence 
among the bill tribes about, and by timely tact has on several occasions 
saved us from political complications with the Nagas. 

After bearing tlie object of my journey, be quite agreed as to its 
feasibility and safety, giving me also some valuable information regarding 
tbe tract I was about to visit, though be bad himself never seen it. 

At Makum tbe Dihing is 350 yards wide, and at this season runs 
shallow over shingle. Not far off there are valuable beds of coal up to 20 
and even 30 feet thick ; there are also petroleum springs. The river here 
takes a huge bend, the concavity facing the Naga Hills opposite to the 
south. On a fine day the view from the fort, across tbe river and low 
forest and lower ranges of hills, is very fine, the higher ranges bordering 
the basin of the Tirap running behind, as at Rangatu, 3,500 feet. Beyond 
these again lie the hills near Yungbhi and Yiigli, and the Patkai in tbe 
extreme distance at 5,000 and 6,500 feet, rising here and there to 8,000. 

Having made the necessary arrangements as to parcels and letters, we 
started next morning at 11 A. M , reaching Insa, or Bor Phakial, in the 
afternoon, and camping on the huge sand below the village. Tlie inhabi- 
tants are mostly Khamptis, or Bhans, a race from the south-east, who are 
scattered more or less about near liere, their head-quarters being at Manchi 
or Bor Khampti, on the Mli Kha branch of the Upper Irawadi. They 
speak and write Shan, using the Burmese character, and are Buddhists. 
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They dress in white or dark blue cotton jackets, have, like the Singphtis, 
a sort of kilt of plaid pattern, dark blue, green, and yellow, the prevailing 
mixture, and round the shoulders wear a large thin chiulm% or wrap, 10 feet 
by 3 feet, of some bright red and white check pattern, and a white ;piigri^ 
generally worn in a conical form, covers the characteristic knob of hair on 
the tops of their heads; their cloths are home-made, like their rude pottery, 
the manufacture of each can be seen going on daily here and there. Amber 
ear ornaments are common to both sexes, and the men generally have the 
so called Khampti ddo worn in or on a sheath, slung under the left arm by 
a cane-loop passing over the light shoulder. 

The women now wear clothes more or less like the Assamese, though 
now and then a Shan costume of dark blue can be seen, skirt and jacket, 
the latter having a close row of silver buttons, the head covered b}?* a dark 
blueyj^^yrz, laid on in close coils, — a remarkable and pretty tout ensemlle. 

In colour these Khamptis are paler than the x\ssamese, though at 
times with a yellowish tinge, the hair and eyes black, and faces clean ; the 
moustache, if worn at all, is generally a failure; high cheek-bones, small 
eyes, and wide fiat noses are the rule, giving the well-known Mongolian 
cast of features. Both sexes are leather short and stout in build. 

After dinner, tbe elders paid me a visit, and, having been there some 
ten years before, recognized and welcomed me, and made many enquiries 
after “Jenkins Saheb,” whom they all remembered. As usual, they were 
greatly taken with the guns and revolver, the fitting and finish being well 
appreciated by men who are more or less naturally workers in metal. 

The ability to raise and lower rapidly the light from the strong kero- 
sine wall-lamp struck them all as something quite new, and they were 
equally astonished to learn that the water-like oil was simply their dark 
petroleum purified. 

One and all showed considerable interest in my trip, though, as it was 
through the SiuDgphii country, no one would join me. I found that 
Khamptis do not often travel east or south in small parties. At the same 
time, though none of them had, as far as I could learn, been to Nongyang, 
some of the old men gave me information regarding those parts that: was 
more correct than that which I obtained from those wlio should have 
known far better. This I partly attribute to most Shans being able to read 
and write, and their being possessed of manuscripts handed down for inany 
generations. As a finale to a pleasant evening, I amused the big and little 
boys by burning a piece of magnesium tape. 

Next morning, while the men were cooking, I was shown all over the 
village, and the Chang, or sacred house, containing their books, pictures, 
images, offerings, gongs, &c., and into which I believe no females are 
allowed. It is a building raised some 7 feet on wooden posts, measures 
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some 35 feet by 50 feet^ and with six of tlie central posts continued np to 
carry a second central raised roof ; the caps of these six columns were caiwed, 
and under this raised portion was the shrine with some different sized images 
of Buddha. At one end hung a large cotton with horizontal rows of 

very well painted figures, about 8 inches high, illustrating their idea of the 
earth and its inhabitants ; near the lower edge there was one group inverted 
and said to represent the people who lived below us, with their feet up» 
’wards! The whole picture was in fair preservation, but from all I could 
learn, not very old, and executed by a Shan from Burmah, who travelled on 
to Bor Ivhampti. 

The houses of the people in the village were ranged more or less in 
lines, and, though long, were parallel, leaving rooiXL enough for a road in 
between each. They were invariably raised platforms with the Jengo roof 
coming well down over the sides, an arched and rounded end in front, be- 
yond which the platform always projected, so as to enable the people to 
put things out in the sun and yet be safe from the inevitable pig ; it also 
serves as a sort of semi-public reception place. It seems also a feature of 
all Naga houses, though not seen among Singphus. 

These houses run from 20 feet wide to 100 feet long, contain one 
family, and, unless large, are often built or re-built in a remarkably short 
time. While at Bor Phakial the GdonhiircVs house was being re-built, and 
he told me that it wmuid be done in two days by the able-bodied men and 
lads of the entire community, who during the erection are fed at the 
owner’s expense, — a custom which prevails more or less all over Eastern 
Bengal, Assam, and the hills adjacent. 

Passing up the Bihing now again after an absence of several years, 
I was struck with several changes. The or Khampti yellow-robed 

priest of Bor Phakial used to teach all the lads to read and write. He had 
now gone to Burmah, might not return, and the boys could not all read. 
Again, Xagas are now seen in numbers, and have boats, villages, and lands 
on the Bihing, where there were formerly none. These people and the 
Buanias, indeed, seem to be getting more mixed up as time goes on, 
Kaiyas, or Marwari merchants, or their agents, are now seen at every place 
of importance, they exchange opium, brass-ware, and cloths for ivory, 
rubber, and such like. Indirectly, they have been the cause of the exter- 
mination of the rubber-trees over large tracts ; the ready sale for ivory has 
also added to the natural tendency among the Xagas to hunt and kill 
elephants for the sake of their flesh. Hot long ago eight elephants that 
crossed the Patkai were so carefully watched and hunted that only one 
escaped. 

There is now a great want of blacksmiths up the Bihing and, tlaos cost 
double what they did in 1870, which is generally attributed to Govern- 



ment purchasing too indiscriminatelj. At Bor Phakial, ere I left^ some 
twelve Singphus from Hukong came in en route home from Assam, having 
sold all their amber. Happening to ask if they knew certain villages, 
Mbou and ISTniphin, I found they were from the first one I named, and 
I at once had pressing invitations to go and see them ere my return, they 
offering to guarantee my safety. The advantages of our rule to Assam 
■was here, as on some other occasions, dilated upon ; security to life and 
property here contrasting favourably with the insecurity there, where there 
was no paramount authority. 

After breakfast the whole village lined the bank to see me oil; in the 
Boh Boy, which seemed to amuse old and young, boys and girls alike. 

Passing Bhaigirot, we were joined by a Singplnl and his wife and 
family in a small dug-out, the woman and an infant in the ccMitre under 
a little bit of curved roof, the man paddling as he steered, while a boy of 
10, and a girl of 12 poled at the bows, keeping pace with us easily and 
crossing shallows we dared not venture near, I3j 1 o’clock wc reached 
the Tirapmiik, whereat is situated the village and residence of Kherim 
Gam, the young chief of the nearest Singphus, whom I knew well, but who 
was now up at the Namtsik elephant stockade. 

The Tirap river falls in on the left bank of the Billing, after a long 
course, draining a huge valley along the northern Hank of the Patkai, 
which is densely populated by the Nagas. 

A route from this point enters the hills, passing Wadoi, Hongtam, 
Eangnem, and Yungblii, crossing the Patkai at 5,000 feet elevation, and 
afterwards other ridges of similar height, including the Gedak Biim, to . 
emerge at Namyung village in Upper' Hukong. It is a long and tedious 
route, crossing great elevations, and was taken by Griintbs in 1837, there 
being no carriage rid Hongyang, From the Tirap to Xaniyang takes 
twelve days generally. In the morning I visited the Gam's houses, a col- 
lection of dilapidated sheds, having raised floors, beneath wLidi the pigs 
luxuriated in unlimited mud. The Gams mother cornplainetl to me, 
through an interpreter, that the JSfat?., or evil i^pirits, tormented her with 
pains, so I gave her a small present of opium and departed. 

As a race, the Singphds are more rude and headstrong than the 
Khamptis^ and would make remarkably good soldiers, like most of these 
hillmen ; the pity is they are not utilized. 

Kherim Gam’s brother paid me a visit ere I left in the morning, and 
said he knew the Gam would be sorry that he had missed me. 

Bn route we had some fine views of the hills to tiie south and of snoivy 
peaks to the eastward, the river bed was still very wide, shallow, and full 
of snags above Tirap j bow some of the little canoes that shot past down- 
stream fdled with Singphds escaped a capsize was a wonder. 
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At iSrtem we came to tlie first rapid since leaving Namsang, and a little 
above it camped on a wide sand, whwiiee a Singphu, a Daania, and a Naga 
village were visible at once, all quite small and unfortified, showing the 
security of these parts. Here, again, a tiger came out at night, and prowled 
about a good deal, as we saw by his tracks in the morning. 

By 9 A. M. we were o:ff, after breakfast and a visit to the Duania village, 
and landed at Saiko at noon, finding the village of six houses nearly de- 
serted. I here saw some very pretty silk ornaments being woven for a bag, 
but the price, (Rs. 10 for 2 square feet) was more than I cared to pay ,* 
the loom was a rude little contrivance 2 ft. by 2 ft. by 2 ft., made of 
some sticks and bamboos. 

I here also measured a peculiar kind of bamboo, 22 inches in girth, 
with close joints, and from 70 to SO feet high. I hear they are not known 
wild, and the internodes are made into mugs, Jugs, boxes, and such like. 
The stem is of a bluish white colour. 

Later in the day we reached the Kherim Pani, or old bed of the Di- 
hing, now more or less silted up. There are two other passages through 
which the Dihing comes in the rains, i. <?., the Mganto and Kasan ; from this 
upwards, the river is called the Namrup. 

Selecting a dry sandbank, where there was plenty of fuel, we pitched 
our camp and made all extra taut and snug, expecting a storm at night, 
which duly visited us ; the thin waterproof sheets, however kept every- 
thing dry, notwithstanding a strong gust or two. At dawn we were all 
astir. While some of the people cooked, I went with the others to 
Bisa, about a mile up the Bherim Pani, a place celebrated as the head- 
quarters of the Singplnis of our side of the Patkai, and the residence of 
the late head Gam, Banka, There wais little to distinguish it from other 
Singphix villages, — the same long shed-like houses, traces everywhere about 
of tiie depth of the mud in the rains, pigs and children. Yery few men 
were to be found, as most of them were out hunting for rubber. 

In exchange for some opium, I secured BOOIh of clean rice, a few fowls 
and eggs, also a few chillies. Chautong, son of the late Chief, a smart lad of 
10 or 11, was pointed out to me, and Ohauing, his nephew, a lad of 17 or 18, 
was a very fair sample of a Siiigphu, tall, quiet, and obliging. His father, 
Latua, about 1(> years ago having determined to raid some villages in 
Hukoiig, on tlie Upper Dinoi, departed with his men, saying tliat, if suc- 
cessful, be would return. As he was not successful, he has not done so to 
the |>reseut time, though he has been frequently asked to come back. 

On the way to the boat and camp we found the funeral pyre and 
monument of the late Chief, a small square enclosure, railed 6 ft. by 6 ft., 
with pillars at tlie corners, and long bamboos with strips of cloth dependent, 
a highly orimmental post in the centre with a kind of carved gilt cap or 
2 



mitre, split bamboos also at the corners to bold offerings, and a long rieb 
red silk Burmese cloth hung on a bamboo some way off, strips of red and 
white cloth hung all about on sticks, and waved with a carious effect, 
the jungle forming a background. 

On reaching the canoe I gave Chauing a dozen rounds of Snider 
ammunition to shoot a tiger which was killing their cattle, and started on 
up the Namrup, finding that the rapids at once became more frequent and 
difficult. At places we had to clear out a track or passage by rolling the 
boulders aside ere we could drag the canoe up, a work that we became pretty 
ex|)ert at, and these same passages were again very useful on our return. 

At the Singphii village of Sambiang, or Gogo, we lauded and secured 
a guide named Lah, who was known to Miing, our boatman, and was re- 
puted to have influence among the Tkak Nagas. He owned a gun that he 
desired to fire off “ for luck” ere starting, so sitting on slilugle he pulled 
the trigger several times in vain, as the hammer stuck at half-cock. I ad- 
vised a hard jerk and turned to go to the canoe. Hearing a fearful bang, 
I returned and saw the guide’s feet and gun pointing skywards through 
the smoke. He assured me, though in a nervous way, that it was all right, 
and usually did that when he put in six fingers of powder and two bails ! 

From hence to Tkak we had three other Singphus travelling with us, 
and at starting most of us walked over the shiugle, gravel, and sand near 
the river to lighten the boat. I noticed these three men at one place busy 
catching some insects,, and found that they were bugs an inch long which 
lay under the stones, and which had an unmistakable odour. On enqiiiiyj 
one of them said they were going to eat them as they were a capital 
substitute for chillies I and asked me to give them a fair trial I 

By 4 o’clock we found a good camping-ground near the Nmbai Muk, 
on the wide dry sands of an em open on each side and with high 

forest behind and in front. Fires were soon blazing, every one felt com- 
fortable, and dinner was over by sunset. Gradually the moon rose over the 
tree-tops and lit up the entire scene. While I enjoyed a cigar, the Bengalis 
did justice to their tamale Singphus lit up their little brass 
bowl pipes, and we enjoyed the long evening. There seemed few birds or 
beasts about, the ripple of the rapid not far off yielded the only sound. 
Then we discussed Nongyang and the routes : none except Lah bad been 
there. Queer stories abounded, such as that the island in the lake floated 
about and shifted its position with a change of wind. I heard also that 
the valley had once been densely peopled with Khamougs or Kamjaugs, 
Aitonias, and Turong Turai, who had all left in eonsequenoe of raids by the 
Singphus. 

Some of these same Aitonias being now near Golaghat, and the Kaiia- 
jangs gone to the east, the valley is now-a-days utterly destitute of 
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people. Miing drew some creditable maps on the sand, and seemed to 
thoroughly understand the relative positions of the various countries, 
routes, passes, rivers, and mountains, with their inhabitants. From all he 
could learn, the Singphii track 2 a Sitkha was difficult mainly on account 
of the want of supplies and at best not so easy as that over 

Patkai. All agreed that the line over Dopha Bum to Manchi from the 
Upper Billing was reported both long and difficult, and people very seldom 
traversed it. After a ivhile, the moon sank, leaving the line of forest 
opposite strongly marked against the sky* One by one we went to sleep, 
and all was quiet. 

About 6 A. we were all astir, bo.ves packed, camp-cbair folded and 
stowed, tents rolled up, and for once we pushed on before breakfast. A 
cup of hot cofee and milk with a biscuit was my cJwta liazrL This same 
prepared cofee and milk is a most useful item, and can be made almost -in 
a moment and milk cannot be procured en route. Here and there we 
occasionally saw some fine mabsir, 20- and 30-pounders, and I regretted 
not having tackle. 

Fine views of the snow-capped bills to the east were seen ere the mists 
rose, and Dopha Bum looked beautiful in the early light, the shadows sharp 
and blue, while the snow was of that peculiar creamy white, so difficult to 
get out of any colour-box, the sky colour behind all being a clean pale 
grey. A good telescope, to one travelling eastward is a necessity ; without 
it he misses half the sights” of these parts. 

About 11 A, we passed the Mganto Miik, one of the three old 
channels of the Bihing, and saw there some huts of elephant-catchers and 
rubber-cutters. After passing it, we again found the Namrup perceptibly 
smaller, several long shallows so bad indeed that the men had all to carry 
their loads ahead and return to drag the canoe over. My Rob Roy, 
drawing only two inches of water, of course experienced no such difficulty. 
Later in the day we passad the entrance to the Nmhai, or Lumbai as some 
call it, for at times they seem careless which it is. This is not really a 
river, but a loop from the Uamrup which leaves it here and rejoins the 
main stream above Kherim Paul. 

Still later we passed the third channel of the Billing called the Kasan 
on the same (right) bank, reaching Hamtsik before sunset, and camping 
on a sand below the huts of the eiepbant-catchers employed by Mr. 
Yanquelin. He was encamped close by, and paid me a visit, giving some 
information in reference to routes, and kindly lent me a smallej* boat to 
assist me in getting up the river Namtsik. I was here induced to take 
the Namtsik and Tkak route via Sonkap, instead of the one straight on via 
the Namrup, or, as it is here called, Namhufc, the route by wdiich Mr. 
H. L. Jenkins and my brother travelled in 1869. 
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Next morning we re-arranged the baggage, leaving some needless 
items till our return, and taking only loads which the men could easily carry 
in the hills. At first the Namtsik was a succession of deep clear pools, 
among wooded hills, with rapids at every bend. The timber was remark- 
ably fine, the best I had ever seen. Huge nahars {Mema fem)^ mekaJd 
and ^onchercd, rising here and there to immense heights, certainly 100 feet 
to the first branch, being 10 and 12 feet, or even 16, in circumference 
at the base. Large tree-ferns and wild plantains rose above on eitlier side, 
and creepers hung in profusion everywhere, long lines often hanging down 
into the w^ater, as a rule everything was beautifully reflected in the still 
clear water. Eventually we reached a rapid towards 4i o’clock, where an 
immense rubber-tree overhung a deep pool, but with a ledge of shingle 
intervening, on which there were remains of some huts made bj’" the 
ubiquitous rubber-cutters, these we speedily demolished, and after levelling 
the ground, pitched our tents in a line. Somehow this evening, in, 
consequence of the gloom, the weird look of the whole place, queer bootings, 
and a slight drizzle, the party all seemed inclined to the superstitious, and 
I had to compel them to cook and eat. After they had done so, I issued a 
small tot” of grog to all who would take it, which served to rouse them up. 
Luring the night it rained, but, as before, our waterproofs kept us dry. 

About 9 A. M. nest morning, after all had eaten, we started on, passed 
some long rapids and shallows, where I had even to get out and tow my 
Boh Boif, At one place I was ahead looking for deer, and enjoying the 
beauties of the gorge. Some of the tree-ferns I estimated at 30 feet high. 
Lead rubber-trees were also seen here and there, the dead arms staiidi ng 
out conspicuously against the clear blue sky overhead or fallen over bodily 
into the river bed. 

Suddenly, on turning a corner, I came on some Naga men and women 
who were out for jhiiming, they were all nearly naked, the men wearing a 
narrow strip ' of cloth and the women a series of fine cane strij)s, so girdled 
as to look like a miniature crinoline that hung down about a foot below 
the waist, and to which a narrow strip of dirty cloth was fastened horizon- 
tally. The women also wore nose-studs (which covered the nostrils) made 
of pewter, and the size of four- or eight-anna pieces. A profiisioo of glass 
beads, as usual, made up for the scantiness of the costume in other ways, 
and brass wire rings were worn through the upper part of tlic ear, from 
which the red and green skins of a small bird depended. Brass wire brace- 
lets, a bead coronet, large red cane loops in the hair, two bone skewers, and 
shin-rings seemed to eom|)leta the outfit. Two lads of iO or 17 were quite 
nude. 

. None of them could speak a word of Assamese, and seeing me alone 
they were considerably astonished, especially as but one or two of them 
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had ever seen a white person before (when the surveyors were there). 
Though taken aback, they evinced no distrust, and by signs I called the 
lads to haul my canoe up the top rapid; soon after my followers came up, 
and my guide could talk to the lads. They were from a village up on the 
northern flank of the Patkai. The dress and general appearance of these 
Kagas was almost precisely the same as of those found up the Tirap valley, 
twenty miles west. 

As we ascended the TsTamtsik it maintained its picturesque look, a suc- 
cession of deep still pools, often overhung by rock and trees, shallows and 
rapids here and there blocked by fallen trees, at times long ledges of dark 
slippery rock with narrow channels, through which the river rushed, mak- 
ing it difficult to get the canoes over. In places the gorge was alrnost 
in twilight, in consequence of the masses of foliage all around and above, 
where it was not always possible to see much sky. The large whitish 
tranks of immense trees {Jiulong and mehai more especially) here and 
there rose very consi^icuousiy against the darker background ; there were 
also many large trees that seemed new to us. HiUuJcs, or Hylobates, 
the black gibbon, were very commoir, and made the forest echo with their 
ballooings. The great hornbill, too, was seen in flocks of twenty and 
thirty at a time, and could easily be heard, as their wings seemed to 
rasp the air, from a quarter to half a mile off. Otters were common, and 
made off with a great fuss; no doubt, from the signs we saw, they have a 
nice time of it. 

At one place we came to a huge meJeai stem hanging or projecting out 
in the air from the jungle on the left hand ; after passing under I got 
out of the canoe and scrambled up on it, the stem was fully four feet thick, 
and projected about thirhy. On walking back on it, and dividing the 
jungle with my knife, I found it was poised on its centre on an island, and 
that an equally large portion overhang the other branch of the stream, — it 
had evidently been carried along and lodged there daring some big flood. 

Towards the afternoon we began to get glimpses of dark green and 
blue forest-covered hills not far off to the south, the group of Sonkap Bum 
on which there were several Naga villages. , The highest peak of the ridge 
is about 3,000 feet, and as it stands well out north of the main range 
of Patkai, it affords some magnificent views. 

At 5 P. M. we arrived at the mouth of a small dark gully, which the 
guide said was the route to the Tkak ISTaga villages. Here we camped, and 
in the early morning arranged ail the loads carefully. Three men were 
then left in charge of the boats, while the rest of us went up to the 
village. 

For some way the path led up the rough and slippery stream bed, 
subsequently over a level spur, through clearings, where we had to scram- 
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ble from log to log and walk along large and small tree-stems at all angles 
of inclination, the ground being as a rule completely hidden under a thick 
mass of creepers, foliage, and smaller lopped branches*, all drying so as 
to be ready for being set fire to about March. 

How the leading men kept the path under such circumstances was 
wonderful, for no trace of a track of any sort was visible. In some forest 
beyond we met a Tkak Haga and his young wife, who were rather taken 
aback on seeing our party. A palaver ensued as to which of the two 
villages we should go to, and during it we suddenly saw a long string of 
Nagas advance in single file, and, the path being very narrow and in dense 
undergrowth, they had to pass us closely. As they went by many spoke 
to our guide, and some stopped and gave him some tobacco, asking who 
we were and where we were going, many had Hint guns, and all carried 
the Kbampti dao. Generally, they passed me Iiurriedly and seemed more 
comfortable when they had got by, then turned round, and stared. Those 
who had loads carried them in a conical basket (the Naga hiira) by a 
strap over the forehead ; more than half had spears, and all wore the little 
cane crinoline and small strip of cloth passed between the legs which 
forces the testes into the abdomen, a usual custom among these N'iigas 
(East). They were not tattooed, and hence looked much paler in the face 
than do the tribes who live further west. I found they had all been 
summoned by a Singphii Chief to assist in building him a new house. 

After passing through another JIulm we reached Tkak, a village 
consisting of ten houses on a spur facing the Nambong valley, where the 
guide made arrangements for us to stay in the outer end of the head- 
man^s hou.se. After an hoar’s rest, the carriers went back to the boats 
for the other things, and the whole party came up. While they were away 
I had breakfast. It was no easy matter communicating with these folks, 
as the only language they knew besides their own was a little Singphii. 
Lah, the guide, and Mung, the boatman, hovever, were generally somewhere 
at hand to interpret. 

The village was evidently not more than five or six years old, as I saw 
the stumps of the forest trees everywhere about, and often the stems as 
large logs. The houses were not arranged on any plan, but Just built 
where the owner had a fancy, on a fragment of level eked out by p\.>sts, 
not over 30 or 40 yards apart, no two houses consequently were on the 
same level or faced the same way. They were rnoi'e or less on the same 
pattern as are all the houses of the hill tribes in or about Assam except 
those of the Garos and Khasias, i. e., a long bamboo shed, with iluor raised 
on posts some 4 or 5 feet. 

It is singular how this custom survives even among people who have 
left the Mils and been resident in the plains for some 500 or 000 years, as 
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for example the Deodhaings, who came in as Alioms in 1228, and are now 
seen occupying a few scattered villages not far from the Disang river, in 
the Sibsagar district. The Aitonias and the Miris also afford other 
examples. The custom in ail cases seems due to the necessity of keeping 
the floor out of the .reach of pigs and goats. 

It may be called the ‘‘ Pile platform ” system, and to some extent 
marks a race distinction between Aryans and non-Aryans. It is probably 
the same system wdiich occurs throughout the Malay peninsula, and has 
latterly been traced in the Swiss lake- dwellings, and present Swiss chalet. 

Among the Nagas, where houses have been built on a declivity, I have 
seen one end of the house only a foot or so raised from the ground, while 
the other end, supported on bamboos 30 feet long, overhung a fearful 
gully, — the little platform at the extremity, on which the people sit out 
and sun themselves and their children, having no rail or protection of any 
kind. . ■ 

The people seemed very quiet and civil, but were more or less curious to 
see our things. While they were examining them we heard a loud wail raised 
in a house not for off, that made all mute, soon after another, and they all 
went there in a hurry, gradually joining in the chorus. It turned out most 
unluckily that the old Jieachnan, who had been very ill for some time, took 
it into his head to diey^^6‘^ after our arrival. It made my guide and Miing 
and the three other Singphiis look serious for a while Guns began to go 
off, too close to sound pleasant, and were pointed about promiscuously ; 
I began to think matters were getting serious, as the son, a grown 
man, rushed about demented, yelling and slashing and cutting everytbiiig 
within reach of his dao, — floor, walls, baskets, all got a fair share of his 
fury, an unlucky cock that ran past lost his head, and dogs kept aloof. 

Guessing that a good deal of the rumpus was a form of sorrow’^ in 
these parts, I kept our partj^ as unobtrusive as possible, and in about hall: 
an hour the bereaved son came to me, quiet, but crying, and asked for 
some caps, as they had a nipple-gun which they desired to use in the row. 
On giving him a few, I remarked that had I known the old gentleman was 
so nearly dead, I should have gone to the upper village, hut he explained that 
his death had been daily expected for some time, and I must not be put 
out at the noi>se and fuss, which was their custom. He turned out after- 
wards to be a very decent and intelligent fellow, and rendered me good 
.'■.'■"assistance.'' '■" 

The row still going on, I took my note-book and strolled out by the 
path towards Patkai. A line view which I had of the Namtsik valley shewed 
it to be wide, and filled with low roiling hills and undulating land, and 
not nearly so steep or high as I had anticipated from the shading on the 
Government maps, which extends as far as this village. 
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Patkai liere at least presented a higli and tolerably level ridge to tlie 
soutb at 3^000 feet up to 6,939 feet at the Maium peak, all seemed deep 
blue, instead of green, forest-covered to the top, and at some five or ten miles 
off, the Nambong river below, dividing it from Sonkap, and receiving the 
drainage from both sides, to flow east and join the Namrup* The six or 
seven large spurs from Patkai are all included in the prospect. 

’ Early in the evening the men arrived with the remainder of the loads, 
and I pitched the tent in the usual form on a clear little flat just at the 
outer edge of tlie village. After dinner we had a large audience as usual 
of Nagas, men and women, the latter being in the outer circle. The object of 
my visit (i, e.. to see Nongyaug lake) was explained, and routes in various 
directions discussed. There was but one to the lake from hence, i, e.^ rlct 
the Nambong to Nuaki, a stream between two of the large spurs, then 
across Patkai by the regular and only pass. They made many enquiries 
regarding “ rubber, and I was able to show it to them in various forms, 
as waterproof sheet, coat, aii*-pilIow, elastic rings, <fce. It was little wonder 
that they were interested, inasmuch as till about a year ago any enterprising 
Naga could earn 2 to dj rupees a day by its collection, and both the 
inhabited and uninhabited tracts on each side of Patkai had been ex- 
plored. 

Hare, as before, remarks were freely made in favour of our Baj, which 
was favourably contrasted with the state of insecurity known to exist in 
Upper Burma, and here also before our anival in Assam. They spoke of 
the visit of the Survey party some years before, to which tliey made no 
objection. A good many of them had been as far as Bisa or Makuin and 
Tirap, but few to Jaipur, and very few indeed to Dibrugarh, They seem 
to work pretty hard, the men and boys in clearing the forest (jlimmng) 
and house building, while the women plant and weed the crops, reap, look 
after the family, cook, though the carrying of water in the bamboo 
tubes, often for eonsiderable distances from some gully below, is no joke. 
They also bring in immense loads of firewood from the clearings, but 
as a rule the women and girls are remarkably sturdy, and think very 
little of carrying 150 or 200 pounds on their shoulders and backs, siting 
by bands across the forehead. 

Like most Nagas, they have no special agriciiltm’’al implements, but 
use the ever handy dao, which is also a weapon. Spears were pretty 
common. They were ii’on-headed and of the elementary form common 
all over the world, the other or butt-end often having an iron spike to 
help in climbing j the young men also seemed fairly expert with the 
crossbow. 

Old flint muskets of English make, were not uneommoxi, the powder 
being made on the spot by the N%as, nitre collected from the sites of old 
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cow-lioiise,^ ; wliore tlie sulpliur came from I could not ascertain. The 
charcoal was made of the wood of citron-trees, tenga of the Assamese, 
This powder is not granulated or very strong, so large charges are necessarj. 

At 9 A. 31 the boiling-point thermometer showed 209^. 00, the 
temperature of the air being 61° F. 

After a fine cool clear moonlight night we were up at dawn, and our 
party had an early breakfast, the loads were carefully arranged, and I 
prevailed on five Xagas to carry e.xtra rice for us. 

Leaving the village at 11 a, 3i, we at once passed through the last 
jqixt's jliuni towards the south-east, and down a long spur, towards a tract 
of low wooded hills, on one of which we passed the last jSTaga vilhige in this 
direction, a sinali one of some five or six houses. There are no Nagas east of 
the Dihing and ISTamrup. Thence through their Jhiim partly ielied, and on 
down to the bed of a stream, along which we travelled a little wa^g coming 
out on the Xnmbong, a small river that carries the northern-drainage of 
the Patkai east to fall into the Namrup and ISTamphiik. There was not 
mueli water in it, though here and there we saw pools ; the bed was rock, 
boulders, gravel, and sand alternately. How they kept to the path it was 
not easy to see, for w’e often cut off bends by suddenly parting the jungle 
and finding a rude track below, — at times even this was not to be seen, as it 
was over boulders and rock. Btlll, the faculfcy of keeping or finding the track 
is part of the savage nature all over the world, and when studied and 
understood is not at all wonderful On opening their eyes anywhere in the 
jungles, these s’avages can read the surroundings like a book, it is their 
book in fact, though sealed up, or the signs invisible, to the civilized 
intelligence. 

Near the mouth of the which drains a valley between two of 

the large spurs of Patkai, we camped at a clear spot, where there was also 
plenty of firewood, and wild plantains, for the guide, Muog, and the Nagas 
to make a hut of. 

lieJded rock, laminated shale, was passed frequently inclined at 60® or 
70® dlp})ing south. 

At dusk, when cooking, the stones under the fires, or supporting the 
various pots, irequcutly exploded, so that the operation Ijeeame rather 
oxeiiing, and it was agreed by the Bengalis that the Xamhong Deo, or 
spirit, had ohjeetions to it ; however, it was all over ere long, as we w'ere 
hungry, and, on tlie moon coming out, we spent a very pleasant evening. 
Stories and jokes abounded ; now and then a general howl wuis raised to 
warn off a tiger that prowled about, though none seemed much afraid of 
liini (Ills tracks were fresh and plain on patches of sand not far off in the 
morning). At 9 i\ u, the thermometer stood at GO® F. 

After breakfast, at 9 a. m., wa again started on and soon struck 
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the Niinki; up and beside which we travelled for some hours, and which in 
places is anything but easy walking, and, though bare-legged, I found shoes 
■were necessary. Here and there a man had an ugly fall, and it was well the 
things were well packed, as the loads had rough usage. Gradually it began to 
rain, whicli was a damj^er in every sense, as where we went on the banks leeches 
abounded, and in the river bed the rocks and boulders and the smaller 
shingle became very slippery. A small lean-to shelter or old hut marked 
where the path left the Nunki bed to ascend the spur, and here I made 
'iho men halt. The Nagas and Singphiis and Mung at once pulled out 
pipes, so I made my fellows all take a little rum medicinally.^’ We then 
started on and found the first 1,000 or 1,500 feet pretty steep, the path 
being unmistakeably visible, both by the track below and the blazes on the 
tree stems of all ages, from one to ten years ; a peculiar feature of the 
path was that it very seldom varied from a dead level for perhaps two 
miles or so, and never descended anywhere as much as 8u feet, and was in 
the main fairly straight. Yegetation began to vary a little, not only trees, 
hut plants and herbs of new kinds were seen, and after about a couple of 
hours’ pretty easy walkmg the track got steeper and steeper, where the 
long spur joined the main range. At last the climbing became no joke, to 
the men who bad wetted loads especially, and we bad frecpieutiy to rest ; 
half an hour or so of this work brought us througli some ktiko bamboo to 
the crest of the ridge, which was quite narrow and densely wooded, the 
views either way being simply of clouds and mists. 

At about fifty yards from the path v:q camped on a small level, and 
the ruin left oif in time for the people to bang out and dry their clothes, 
blankets, &c. The only thing now needed was what we bad too much of 
already, i. e., water. 

Some of the Nagas, however, \vent away to the bamboos, getting 
about a gallon from the joints, which suiiiced for cooking my dinner and 
brewing tea for all the party. 

I repeatedly told them there was a spring of good water some 4f)() 
yards down the path on the east side, in a gully off the same, but both 
Lab and the Nagas denied it, and said it was useless to go. Subset utmtly, 
when at Bor Phakial, I heard that it was true that there was water tliere. 
At 9 P. M. water boiled at 205^^. 75, air being 57® ¥, Considering our wet- 
ting and fasting, the people were all in very good spirits, aud we were 
anxious to see through the veil of mist to the suut]i,~~but no such luck, 
the night proved foggy too. In the early morning I put my orderly to 
■watch for the view at a part of the crest where there was a patch of giaiss 
some two acres in extent. At about 8 a. m. lie reported by shouting U) me 
that the clouds' were clearing and mountains showing beyond. 1 at onee 
went up with my prismatic compass, and now and then the driving white 
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niisfcs or clouds tliat swept up showed signs of parting. Suddenly below 
usj and some way out among the clouds, we saw a patch of bright yellow, 
and another to west, of blue, both for the moment a mystery. It turned 
out the yellov7 was dead grass on the plain in sunlight, and the blue was 
the lake, 

111 a little time it had so far cleared that I secured bearings of the 
most conspicuous features, including the peak of Maiiim, to the south- 
west, which is just 7,000 feet high. While I made a hasty outline sketch, 
the men struck the camp, and by 9 a, m. we were off down the path that 
leads to the Nongyiing ford and from thence via the Digum Biun and 
Loglai Kha, to Kamyong villages in Hukong. 

After a short time, having first consulted with the Nagas, we left the 
path and struck south througli the jungle, down across deep khuds and over 
little iiiils, where the ioad-carriers had a job to get along, especially those 
ill charge of the canoe, the incline in many places being and 60® from 
the horizontal. But Nagas are at home in the jungles, and soon piloted 
all of us down to the level, which we reached far sooner than we expected, but 
found it so soft and swampy that it was too dangerous to go on, and we had 
to return to the Hanks of the smaller hills trending towards the lake. After 
about an hour’s walk we came to where the bottom was more firm and 
sandy, and we crossed to the low wooded hills that run along the northern 
edge of the lake, passing among which vve suddenly emerged on it and had 
a splendid view. Giving directions to pitch the cam^^ on the little hill-side 
facing the lake, where there are some large liingori trees, we crossed a patch 
of reeds and stood on the actual margin. 

The Nagas, Bingphiis, and Kamptis at once began some sort of puja, 
each after his own fasliion muttering away, bowing, and touching his 
forehead with some of the water. I then had the canoe launched, but 
they ail begged me so hard not to take the gun, that I left it, and the wild 
fowl wificli I saw out on the lake’s opposite shore got off. One and ail said 
we should be sure to have heavy rain if I fired, or a bad storm, as tlie Deo 
of the lake would be certain to be offended. So I turned the Rob Boy^s 
bow out, and felt the peculiar pleasure of being the first who had paddled 
oil that sheet of water, certainly the first who had done so in a Rob R ;//. 
As I went out I saw the margins were low all around, and no forest near, 
except where I had started from. 

The basin of hills, beautifully reflected in the smooth water, swept 
right round in a green^hlue curve, the valley of Nongyaug exteudiug south 
some six or eight miles as a dead fiat covered with grass and scrub. The 
wiiole bottom of the valley was flat, except where three small tree-covered 
bills stood like islands in the sea of grass east of the lake. The banks were 
so low and flat all around that I could see a considerable way iiiland from 


the canoc. Turning westwards, I began tbe circuit of tlie lake at some 100 
yards from shore, and soon found little bays and lieadlnnds, thoiigli no sign 
of out- or inlet. When half round, I looked across and saw the smoke of the 
camp fires rising blue against tbe foliage. The water-foNrl had apparouily 
crossed over there. Towards the south-east corner 1 passed up a channel, 
separating hanks barely a foot liigh, covered ])y a small sedge, and found I 
-was rounding the island, a very low flat patch of an acre or two in extent, 
with some very scrubby trees on it. 

Tbe water was here so shallow, being often barely two inches dee|>, 
that had not the silt been soft I must have stuck. This silt, however, was 
so soft and light that the paddle, held upright in it, sank in to d reel 
from its own w^eight. Of course I got out of such a dangerous corner as 
quickly and quietly as possible, — an upset there meant certain death. 

I was surprised to see neither stones, sand, nor clay, all was silt and 
peat, except a little sand where I had started, the outlet was from the .soiiih- 
east corner not far from the island. After about an hoar’s paddle I returned 
for breakfast, made all snug, took some observations and memo, sketches, 
and in the evening went out again, going nearly round, and finding several 
inlets. The number of wild fowl must be considerable, as the edge of the 
lake was almost everywhere denuded of sedge or vegetation for a couple 
of feet in, and had plenty of feathers trampled in. At one place I saw 
marks made in the bank by the two tusks of a large elephant at water- 
level, evidently one which liad got in and could not easily get out, of wlneiiL 
there vrere other signs 'beyond. Eeport says there are large iiiiml)er.s of 
tusks in the silt everywhere. Other tracks were very common, though no 
game was visible, hut no deer, buffalo, nor indeed any large game tracks 
except those of elephants. 

In the evening we had some strong puffs of tviud, and we made all 
taut for the nigiit, after dinner settling wntli the men wdao m-iw to take turns 
at watching. The Nagas also drew creepers and some dead Inauiches and 
leaves about us outside, so that anytlnng approaching wuuid at once be 
heard, then we turned in and s]ei)t soundly. 

In the morning I started the five Nagas to tludr homes ihoj were 
not wanted and wished to be off, and then prepared to skeicli the lake 
and bills and get bearings. This occupied me all <hy, and wc> pre[uir.al 
to start next morning for tbe Nongyung ford, wliero I desiivd to .-ear^'h for 
tbe inscriptions in Ahom cut some 500 years ago near tbe ford, where the 
road crosses. Tbe men, however, whom I laid sent ahead to iiad a path, 
returned in a great mess, and declared it utterly impusdble to cross 
valley, as the peat, or was too soft and deep to bear ihelr weiu'lit. 

This was most unfortunate, and a second attempt, backed by a. good {anm 
if successful, failed equally, so there was nothing for it but iu return to 
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Patkai at any rate. I then determined to lash my canoe in the largo 
arms of a big limaori ti-ee, and did it so as to prev^ent its being blown, or 
shaken down, resting it bottom up on three boughs ; being of a very 
lasting timber, it may remain safely for some years to come, unless 
elephants can reach it, wdiich I doubt, or the Nagas hear of it from Lah. 

We therefore, instead of crossing for the Nongyang ford, started back 
by the road w'e ha,d come, and found the return to the pass comparatively 
easy, it took but 2 hours or 2-|-. There being no water on the crest, 

I had made the men cook and carry extra rations and water in my kettle* 
Prom tlie crest, it being a fine clear day, I made a sketch and took bearings 
again, also by boiling-point thermometer at B. M. and 0 p. m., and again 
at 9 A. :m'., secured the altitude, which was worked out for me by Mr. H. P. 
Jflaiilord, to w'boni all the observations were submitted. Apparentlj^ the 
crest of tbe Patkai at the pass is about 3,500 feet above mean sea-level, 
probably 3,000 above the bed of the dNambong on the Assam side, ^YIuIe 
the Xongyang lake and valley stand at about 2,200 feet, showing, say, 
nearly 1,300 feet difference in the levels. The valley of Assam, in fact, 
being much the lowest, and the Nongyang lake lying about on a level with 
the Sonkap villages. 

From the pass, looking southwards, the valley extends as an irregular 
triangle for some eight or ten miles north and south, by three or four iu 
width, the lake being near tbe Patkai end where broadest, and being itself, 
say, three-fourths by half a mile. Apparently the lake once filled the entire 
valley, the junction of tbe level with the hills all around being a w^ell 
marked line ; tbe surface also mainly consists of grass and scrub jungle, and 
showing very few trees, is apparently all swamp. The three small conical 
and wmoded hills cast of the lake, and at, say, one-fourth to half a mile 
distant from it, look precisely like islands, the exit from the lake j>asses 
close to them. 

Later in the day I attemt^ted to get along the crest east-wards, but it 
was an intermimible succession of gullies or saddles and ridges, which would 
need a \vhoh day to explore, and tlie dense forest precluded a view in any 
direction. At a mile east a peak rises w-hicli dominatos all around and 
beyond. While we were camped on the summit a party of Singphiis 
crossed from Assam en route to Hukong for buffaloes. Starting' from the 
Nambong that morning about 9 A. M., they intended making the Nongyang 
ford ore dusk, thus crossing from water to water in one march. Three or 
four of them had guns. 

Early on the Idth w(f struck the tents, and started back down the 
northern slope, seeing the tracks of cattle which had crossed since did. 
In about three hours we reached the Niiiiki, where ^YQ had breakfast. I 
here caught some orange coloured butterflies which seemed new to me, and 
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measured a meJcai sapling whicli was 10 inches diameter at foot and 5 
inches diameter at the first branch, 60 feet from the ground. 

It was a lovely morning, and, excepting for one or two bad falls, we 
got down to our old camp easily and quickly, finding three Tkak Nagas there. 
At dusk we heard a barking-deer not far off, a Naga took liis gun and 
quietly disappeared, a loud report soon after told us he had succeeded, 
though, being dark, he could not trace it ; by dawn, however, he was out 
and i^eturned with it on his shoulders, I gave him some beads for a leg. 
These men knew the country pretty well, and had cut rubber on the ITpper 
Loglai. They said large numbers of Nagas from our side go east on the 
side of Burma, taking food for twenty days, and in parties of thirty and 
forty or more. It is a large tract of country, and totally uninhabited. 

After breakfast, about 9 A. M., we all started on together up tlie Nam- 
bong, thence over the undulating forest land and low hills, jhiims, &q. 
One of the Nagas we dropped at the first Tkak Naga village, and soon 
reached the one we had camped in at night, where we rested an hour and 
waited for the guide, who had loitered behind. In the jhthn close by I 
observed each person’s little store-house of yams, chillies, pumpkins, &c. 
quite open and exposed, of ten without doors, yet I was told on all sides that 
the contents were quite safe. So close to the path were the tilings, and so 
very tempting, that I bad to collect and warn my people against innocently 
supposing they might stoop and take what they saw, or there might have 
been no small row. While resting in the Tkak village, a Naga \foman came 
and presented me with a large basket of moad^ or rice-beer, which, after 
tasting, I passed round; it was not so good as that of the Nagas living 
west near me. Like the Singphus, these people make very neat wicker- 
vrork baskets, and line or plaster them with rubber- juice, so as to be not 
only water but spirit-proof. They also make jii’etty bamboo mugs, with 
two handles in loops, some of them absurdly like Dr. Sehiiemann’s early 
Greek pottery. 

When the guide joined, ^ve went on and climbed another 500 or 600 
feet to the Upper Sorika]:) village of some ten or twelve houses. Several 
women and big girls at once, and without a word from ns, brotighi t>nt and 
handed over bandies of firewood for nothing. It was done so quietly tiiat 
I take it to be a regular custom, and one form of welcome. Water, 
however, was at a premium. Some for present purposes was given us in 
huge bamboo vessels, but I had to get the Naga boys and girls to bring 
more at a pice per tube. Even then, there was a short allowance, till tlie 
spring filled, or they found a lower one nelt day^ I went to see it, and 
how they managed to get down and up in the dark surprisi‘d me. The 
want of water has a perceptible effect on the complexions of these people^ — 
the older women seem especially partial to charcoal dust and aslies. 
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We pitched oiir tents in a row, on a clean piece of ground offered us 
among the houses, and after dinner a most motley crowd of people came 
round our fire, to whom I had more or less to show myself, my clothes, 
guns, lamps, &Q. 

The imperceptible effect of custom was curiously seen in many very 
trivial things here, as elsewhere : for instance, though more or less all 
pre[)ared for wonderful guns, I found that whenever I opened the JD.-B. 
B “L. suddenly and the barrels dropped, there was an instantaneous ‘‘ Awa ! 
he's broken it,’’ the idea of a joint at the breech being the last to occur 
naturally. At last we got to sleep, after telling them all I would remain 
over the next day, perhaps two, and there was plenty of time to see every* 
.thing. , , , 

Early next morning I was up, hut the range of Patkai all along was 
invisible. In the dark, however, I must mention the Nagas were up and 
tlm women and girls at work and going for water. The inullled tread of 
many feet and tinkling of the many shin- rings awoke me, and they came 
back in the dark ; meantime, the dull “ bump, bump” of the rice husking 
went on in everj^ house till dawn, 

I took a turn to the upper few houses of the village, some SOO yards 
cast, while my man wa.s getting cJwta liazri (little breakfast) for me, and 
on my return in half an hour, failing to make a sketch east on account of the 
mist 1 found a lot of the women and girls squatted about weaving, and got 
up regardless,” in heads, red hair, red cane, and such like in lieu of costume, 
the tout ememhle whew some of them stood up was certainly most remark- 
able. The long and in some cases profuse straight black hair was secured 
on tlxe poll of the head by two large (engraved) bone hair-pins, from 
the projecting ends of which, behind, beads depended, round the head or 
over the hair some twenty rings of scarlet cane were fastened, and over the 
forehead a- bead coronet. A large brass ring bung from the upper edge of 
each ear, a bright green bird’s skin dangling below to the shoulder ; the pe- 
culiar nose-studs, or nostril-plugs, completed the head. A profusion of large 
small bead necklaces hung from the neck, some close, others long and 
reaching to the waist. Pewter armlets, bright and dull, on the arms, and 
wristlets of brass of various sorts, from plain wire to a curious piece of 
casting, were on the arms, now and then red goat’s hair being attached in a 
friiige or bunch. Bound the waist was the curious series of cane rings, some 
fifty or sixty, more or less attached to each other, or long strip coiled round 
and round, but generally worn as a little crinoline, very much too short, and 
wiiich was helped out by a strip of native-wove cloth, going all round, but 
ends not joined, — the whole contrivance barely decent. Red cane bands 
were often worn round the leg below the knee, as is the custom with the 
men, and then the remarkable pewter shin-rings, four or five on each leg 


2 'I S. E. Peal — Sejwi on a vkit to the [No, 1, 

placed on edge in front and tied round tlie leg in some waj that prevented 
them all from slipping down. In walking or running these made a prettj 
loud tinkling as they touched each other. 

To‘day the belles of the village came out strong, they seemed for once 
to have washed themselves and donned all the llncry available. As i went 
about with an interpreter, looking at the weaving and little sticks used as 
a loom, and asking all sorts of questions, they seemed as much ainnsoil as 
we were, and -when laughing, the whole costume seemed to join in, the 
nose-studs in particular. I could hardly help every now and tlum thinking 
what a sum one -would realize as a model at the Academy life-class^ especi- 
ally some of them who were remarkably well made and not bad-looking. 
The children, as a rule, were not at all prepossessing, and had heads and 
faces round and uninteresting as a turnip, the nose a little round knob, 
and little eyeholes as in a mask, utterly destitute of modelling. The 
men’s costume was limited to the cane crinoline and a jacket without 
arms, occasionally a necklace and topi with hair or feathers ; but they 
do not dress themselves as gaudily as the women, or as the Naga men 
further to the west. 

The looms I saw were simply two little upright sticks of any sort 
driven into the ground, and one loosely tied across the offside, to which tiio 
woof was wmund, another similar one being in front and looped to a 
band, against winch the weaver leaned back to pull it tight. A huge ilat 
paper-knife seemed to complete the arrangement, being some four inches 
wide it, when placed on edge, opened out the strings enough to allow a 
little ball of thread to pass through ^ letting the said paper-knife lie Ihit 
seemed to open the strands the other way, and the little hall was rolled 
back again : with this they wove cloths with a simple pattern, which were 
from a foot to eighteen inches wade. Several were weaving inenhs cloths 
of the strong bonrhea, 5 feet long by 3 inches wide, and with oniaiacnlai 
-■ends, ■ ■ 

After an early breakfast at 9 o’clock I started witlii several m 'r* Ttu* ihc 
summit of the hill, and after a steep climb reaelicd it nnd \\ bed he -n 

about two years before, so we set to work and in an h-mr cleared 
a good deal, enough to enable me to see round and get’ l‘H.\;ringn llm 
view w'-as a fine one, bounded on the north by tlie i\Iisunii liills, noriioeast 
by Dupha Bum 15,000 feet, well snowed down to 2,000 feet or so from tim 
summit; east the Phdngau Biim, 11,000 feet, was well seen, hut Lad nu 
snow on it, the distance about 53 miles; thence round toward,- the suutii 
I saw the eastern prolongation of Tatkai, with the dc]'nvsd.ou> in t 
range where the old Burmese route crossed, at probaldy 1,500 or at the 
least 1,000 feet lower elevation than the present pass of 3,500 liver 

and beyond this marked depression could be seen a rather high gnvap 
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of bills j — a feature visible here alone, as elsewhere the range of Patkai 
hid them from view. 

The hills seen beyond were expressively called the Loglai Patkai’’ 
by the Naga headman, who caught me mating an outline and taking bear- 
ings. They may be the group that lie between the Loglai and Turong 
rivers. From this point west, the entire line of the Patkai crest was visible, 
but slightly undulating till near Maium, where there seemed to be several 
depressions, before the rise to the 6,939 feet of that peak. The seven 
large spurs, running north and more or less at right angles, were very 
distinctly seen with their intervening valleys, all, like the main range, 
densely wooded, the Nambong draining all that was lying in this direction. 
Some of the more western spurs of Patkai were sufEciently high, and form 
the sky-line, as Longvoi Pipoi, and ISTongya Sapon, projecting into the 
Namtsik valley, which lay west, and seemed filled with low rolling hills, 
one behind the other, for a long way. Towards the north-west at some 
miles off, and seen more or iessonend, were the ranges dividing the JSTamtsik 
from the Tirap basins, some peaks, as ‘ Mung pbra,’ Kongtam, Rangatu, 
and Yungbhi, were from 2,500 to 4,000 feet high ; further west again 
about Makum, the hills gradually sank to the level of the plains, in a sea 
of forest. I observed that the mists in the early part of the morning, or 
before noon, poured for hours over the lowest part of Patkai above indi- 
cated, like milk from a Jug, and the phenomenon vras repeated daily 
during our stay, thus marking it unmistakeably as the lowest part of the 
range. East of this part (which seemed the Upper Namrup on our side 
and Loglai on the other) the range rose again, though not to any great 
height. Between Patkai and Buplia Bum, beyond Dihing, rose a line 
group of hills called by these people Miao Bum, and between Miao and 
Sonkap, on w^hich we stood, were the small hills called Nan-nan and 
Tantiik, between which Pemberton says the old route lay and the Namrup 
iiowed, under the name of the Nam-huk or Nambok, and near the village 
of Namphuk ; the alternative route to the Niinki, md Nambongmuk, 
passed hence also, it was taken by Mr. IL L, Jenkins and my brother some 
years ago, in 1SG9. 

Towards the afternoon we descended through a clearing, where we saw 
boys lopping the tree branches that overhung a gully, seemingly a very 
perilous job and needing some nerve, as the branches fell quite 500 feet. 
In the evening, an old Niga gave many particulars about the Nonyang 
lake and valley, and the previous inhabitants, routes to Burma, &e. He 
gave the length of the valley as one day’s Journey, and says he lived with 
other Nagas once on the hills overlooking the western end of the lake, 
where there are now no villages. The original inhabitants were, he 
said, Khamjaiigs, Aitonias, and Turong Turai, conllrming what I had 
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heard before, and that Nt%as inhabited the hill ranges around on the 
west. 

At night W8 had again a large andienee, the men and hojs seated 
round the camp-fire, the women and girls in a circle standing* outside. I 
was asked all sorts of questions about my country and people, tl'.e Queen, 
railways, .and steamers, on which Mung had been dilating more or les% 

Next morning after cJiota liazrl^ I started eastwards with my orderly 
and a couple of Nagas, and got into njhum on the eastern flauli vS: oar hill, 
from whence I obtained a fine view. At noon we returned and had 
brealvfast and after a rest, I made an outline sketeh of the Xairitsik val]*ay, 
and then saw a fine sunset. I also fired a few rounds froui niy revolver, at n 
mark, to the delight of the young men, who cut out all the ImlLits at once 
from the old stump. Some eight or nine Kessa'-^ came to the village 

from tlie other side of Paikai, and w*ore pointed out to me. Tht^y were, I 
could see, in various ways somewhat different to tlie Xagas I was among. 
Paler in colour, more ugly and sinister in looks, destitute of arms or of orna- 
ment, and each wore a large wrap of bonrhea elotli. They also did not 
tattoo. It was diihcult to communicate with them, as only oim or two 
knew a few words of Singphu, and their “Naga’^ wars also very different. 
The Sonkap headman and others told me they belonged to a tribe who 
sacrificed human beings, and, as this was news to me, I took some pains to 
get it con firmed by them. The Nagas replied by explaining that it was 
. done as an old custom, to secure good crops wiien there was likelihood of 
failure, and not tlirough waiitonness, and that they explained this to the 
victims, men and women, captured or bought, wfiio w^ere ticfd to a stake, 
and killed, as far as I understood, by a cut across the abdomen transversely 
in some way. It w’ould be very desirable to verify this on the ami, 

if it proved true, endeavour to suppress the practice of such a cusiom at 
our doors. 

The entire Naga question must be taken up sooner or lat n* ami 
properly settled, or it will be a source of constant trtml'de i>} us. Wh) ImVi. 
had very fair success -with the Aryan populations of India, hut seam to 
fail signally among non-Aryans. Br. Hunter’s remarks regarding Midi 
races are worthy of the most careful attention. They seem to need a com- 
bination of the autocratic and patriarchal, — an e.-seiitd;diy ih.uwo.e-// us 
distinguished from a BeparfmenM Government, with its cloud of IJahim, 
a race mortally detested by the Nagas and such like tribc.s (and with 
reason). This indispensable element of persona! rega.rd cnir Govi-niiiient 
seems to systematically ignore, the most potent tie which can eommet us 
with these people is frequently .and recklessly severed, with results tlmt 

« Nagas on our side of Fatkai are callod **liijnd Xitgusd’ or cctoketb i. r., civi- 
Iked, those on the Burmese side are Kessa^Euklia, or raw. 
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act disastrously on them. Yet, instead of blaming ourselves, who should 
know better, we blame the savage, and wonder at the result. In time no 
doubt these people might be educated and understand us and our institu- 
tions, but in the meanwhile they need an intelligent ** Chief” over tbein, 
rather than a department, and one not changed for every little frivolous 
pretext, but one who will elect to live and die amoiig them and work for 
them. From being a set of treacherous and turbulent races, they would 
become a prt)lidc source from which our Indian army could recruit niost 
Taluable and trustworthy material. They are particularly siiseeptibio to 
pt-rsomil Iviiidiiess. It is to be lamented that with the opportunity and 
power to govern them suecessfully, tliere should be deliberate blundering 
thrcmgh though ilossuoss. Such men as Captain Joini Butler are needed, 
they are few and far between perhaps, but are still to be foimd with a little 
trouble. 

But to return to tiiese Kutcha Nagas ; wliat tliey were like in tiu-ir 
houses I can't say, but here they wore a sinister truculent look, and tliere 
was more difference between them each individually than is usual, though 
the colour was somewhat uniform ; they wore the hair cropped to a 
horizontal line across the forehead, as is so common among all Nagas. 
Tiiey spoke very little, and in imderioiies, to each other, their numerals, 
like those of all the races in Eastern Assam, being on the same basis, with 
minor variations. 

At last we got to sleep, and after a pleasant night were up at dawn. 
I asked the IShiga headman to assist me in procuring some enr/os^ personal 
ornaments, costumes, Ac., Init it proved to be no easy matter. They might 
give away, but how could they sell .sneh things ? Of course, if gioen, a 
present was expected in return of, say, at least double value. 

At first they cpiite failed to see why I wanted their costumes and orna- 
ments, unless for some unstated purpose, nob a good one, — to perform 
magic with, perhaps ; but gradually I got them to see it as a harmless 
and langhable peculiarity of mine, and I secured a few of the things, 
though at exorbitant rates. I got them to see it best and easiest by 
selecting a girl w'ell got up, and saying I would like to take the “ lot” as 
it stood, bar the girl. Naga-like, they could not resist the temptation to 
palm off bad tilings for good. Eventually, we gob what we wanted, had 
breakfast, and, wliile packing, I showed them all another village through 
the telescope. Tiieir astonishment was eonsiderahle, and, as usual, they 
thought the vilhige had been brought near by magic. 

Ere midday we were oil* down for the Nanitsik, wliere, meeting a 
young Naga I secured some samples of his gunpowder in exchange for 
some bullets, on which he set a high value. Tiie powder was kept in dry 
bamboo tubes, with a stojiper and bit of cloth. I also made him sell m© 


bis jacket and erinoliiie, or at least three -fourtlis of it, for be said if be 
went up borne without it, be would be a laughing-stock to all the girls, 
even though be bad bis cloth on. Our men soon appeared emerging from 
the gully, and we shipped everything and got off, the dropping down 
stream being very pleasant work, and the rapids giving very little trouble. 
At one place, a long deep pool shaded by overhanging rocks and trees, we 
found a party of Ntigas fishing ; their mode was to stake the shallows 
above and below, and set a series of traps, then to hoe or dig in by stakes 
or daos a lot of the bright red fine clay of the bank at that place, which 
renders the water like pink cream, whereupon the fish in the pool clear out, 
and in so doing all get caught. They go about, too, on bamboo rafts, and 
beat the water, to scare the fish ; generally each person gets two or three 
big fish to take home. We shot along pretty quickly, and at last camped 
on a bed of shingle at the river side, where there was plenty of grass 
to sleep on, and firewood. Here the dam-dums, or moans, small flies on 
silent wing, tormented us. Their bites or stings itch the nest day and 
often cause bad sores. 

Next morning we got off early, and shot some rapids in a way that 
made us all bold our breath. The river had risen somewhat. At one place 
we came to a huge rock that rose out of the Namtsik, in a deep pool, and 
it had four large sculptured circles on it in contact, each about a foot in 
diameter, and containing an eigbt-petalied rose, — whether a Hindu or 
Buddhist emblem I cannot say. It is, however, well known to the people 
about, who declare it a work of the Ahoiii Ihijas many 3 ^ears ago ; a part 
of two circles which is missing is said to have been struck off by 
lightning. 

By 4 p. M. we reached the mouth of the Namtsik and the elephant- 
stockade, having taken in our remaining stores we pushed on to the 
Nrabai imik the same evening. I had seen the J^ouiig Singpau Chief, 
Kherim Gam, at Namtsik, and he agreed to meet me at Tirap, 

Next day we pushed on, passed the Kasam, Mganto and Kherim Pani, 
into the Diliing river, landed at Gogo and saw some peculiar men, said 
to be Eastern Singphus, from far up the Dihing ; the headman wore a 
peculiar Ohinesedooking cap, jacket, &c., and had a most celestial look 
about him, he proved kindly and intelligent, and made some shrewd remarks. 
I also saw here a huge pair of jmigpliais or amber ear- plugs, worn by 
a very old but remarkably good-looking woman. She would not part with 
them, though I offered a large sum, their full market value in Assam, 

Again we started on and shot some very bad rapids in u way that 
astonislied all on board, in some ifiaces wo went for fully J300 yards at 
about ten to twelve miles an hour flying over tile boulders only Jitsi below 
us, and which seemed to pass like bands of colour, — ^to have caiight in 
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one would either have split the canoe in two, or sent us and it rolling 
pell-mell into the deep water below. 

Mung, however, seemed to know his work, and only once showed a little 
weakness, when in shooting down a rapid with a bend in it, and that seemed 
to end in a huge pile of snags and branches, the leading paddlers jumped 
overboard, and I had just time to jump forward and give six or seven hard 
side-strokes with my large-bladed Eoh Bog paddle, which served to convert a 
fri<v]itful upset into a hard bump. We reached the bend above Tirapmuk 
about 3 P. M., and most of us got out and walked across the chord of the arc 
on the sand and grass ; five or six of the men, who had gone on foot and 
carried light loads, here joined us, and we got to Tirap itself about 4i p. M., 
camping where we did before, on the sands, just above where the rivers 
joined in the fork, and opposite the end of Kherim Gam’s village. They 
soon had the tents up, firewood in, and were hard at it cooking, when my 
dak by Uxo men turned up, it had been waiting a week. They also brought 
a few acceptable stores. Kherim arrived at night, and in the morning came 
over and we had a long talk together on many matters. He seemed much 
pleased to see me, and asked after Jenkins Saheb and my brother, with 
whom he had gone to Hukong in 1868-69. He particularly wanted me to 
promise to repeat my visit next cold season, and offered to go anywhere 
with me I liked, — especially Hukong, where he was well known, and has 
two sisters married to Chiefs. One of these two, over on a visit to Assam 
came as soon as Kherim was gone and interviewed me. She is married to 
Dubong Gam, on the Turong, and asked me to visit them, guaranteeing my 
safety. She was a smart, intelligent little woman, and it was now twenty 
years since she had been home to Assam. She had her four children with 
her. Through an interpreter we had a long conversation. She seemed 
thoroughly to understand the relative positions of the Singplms on our side 
and hers, and declared tlie keeping of slaves not so bad after all, and in 
some cases necessary ; at the same time, they all admired the peace and 
securitv to life and property seen on our side. As usual, she came with a 
small present,— fowls, rice, milk, &c.,— and in return I gave her an assort- 
ment of strong needles, some threads, tapes, and handkerchiefs for the 
children. She was soon to return to Hukong, and several of their slaves 
had come to take her and the children back, a ten days’ journey via the 
Kaga villages and Namyong. As far as I could see, the system of slavery 
in force in'" Hukong is not the curse John Bull so often supposes it to be^ 
and seems particularly well adapted to the state of society prevalent there. 
The slaves, often either Assamese or their mixed descendants, are treated 
more or less as part of the family, a proof of their happiness being that they 
do not run away and join our side when possible. Leaving the Tirap, we 
went down to the small Khampti village of Manmo^ where I saw and 
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sketched a pretty little Buddhist chang and school-house witli very fair 
carving about it. For some reason, the Bapu, like the one at Bor Pakhial, has 
gone to Burmaj and they did not know whether he would return. It seems 
a great pity if Buddhism is doomed to die out here among these people ; 
theoretically and practically it seems infinitely better than what they are 
getting in lieu of it, i. a mixture of the dregs of several superstitions. 

We reached BorPakhial about 3 p. m. and camped this time up on the 
bank near the houses and some bamboos, and soon had a collection to learn 
of our success. A little before sunset I fixed up the telescope pretty firmly, 
and showed them several canoes full of people in the distance ; tliero was 
great excitement over it, for, though very far olf, the boys ko[d calling out 
tlie names of the girls and women in the boats, and were able to recognize 
them. As they came nearer it was a pretty sight, and they made the boats 
travel, as most of them had oars and were paddling. As the canoes were too 
small to sit down in, all were standing in a row, five or six in each long and 
narrow dug-out, then they all ran up to see us. Several old men reiterated 
the story about the people who had originally inhabited the valley of Nong« 
yang, and who were driven out by the Singpluis. They also indicated the 
difficulties of a route east 'did Manchi or Bor Khampti, up the Dihing, of 
the Sitkha ; of this latter route, they could only speak by repute. 

Taking the configuration of the whole country and the ranges around, 
in regard to the countries beyond, it seems that the only feasible in or 
outlet is via the Namrup basin and Nongyang or Loglai ; eastwards the 
Patkai not only rises, but the approaches from either side become more and 
more difiicult and traverse an uninliabited country- Westwards, again, 
though inhabited by Nagas, the hills are also more difficult, and tiie actual 
water-i'>artiDg at a much higher elevation, the tract of mountainous eoimtry 
on either side becoming much wider. 

The discovery of the actual route where it crossed the Patkai in olden 
times is not now very difficult, its locality is known, and cxploratiou on the 
spot is all that is necessary. 

It is not unlikely that in ascending some one of the several gaps in 
the lower part of the range east of the present pass, and not more iha>n 
two or three miles distant, the path may be found to deboueii almost id 
once on the level, or but little above it, reiulering a route anything but 
difficult to open there. 

Certainly, the elevation cannot be over GOO or SOO feet above tbe 
tributary of Loglai first met, that river itself probably running at ti].)Oufc 
I,Oi)0 feet below the crest. N'oiigyang is but 1,200 feet below a much 
biglter portion. There are reasons for presuming that tlsis old route wa .>5 iu 
use as the “ Boi bat” in 502 A. D. by the earliest Slums from Mogong. 

In illustration of this paper soo Plates Till to Xlil. 
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II. — On idle Identification of certain Diamond Mines in Indict 2 vlilch tcere 
hnonm to and icorhed h/ the Ancients, espeGialJxj those tvliioli iccre 
visited h/ Tavernier. With a note on the history of the Koh-unttr , — 
By Y. Ball, Esq., M. A,, P. G. S., Geological Survey of India, 

(Two tooodcuts.) 

[Received 2Gtli Jaixuaiy : — Read 2nd Pobriiaiy, IS 81.] 

Having recently ])ublislied a general account of Indian diamond 
tle]>osiis'^ in wbicli I un fortunately allowed myself, in more than one 
instance to be misled by untrustworthy authorities and having still more 
recently bad an opportunity of consulting original works not available to 
me when I wrote, I am anxious, on this the first opportunity to correct, 
as far as possible, the errors to which I liave given currency and to place on 
record some of the more imjwrtant conclusions at whicli I have arrived. 

Undoubtedly the best general account of Indian diamond deposits 
publisl^ed up to within the past few years is that by Karl Ritter in his 
ErdJeunde Asien (VoL VI, 1S36). This most careful and assiduous compiler 
has been quoted and misquoted, generally without acknowledgment, by a host 
of subsequent compilers, none of whom have supplemented his account by re- 
ference to the modern researches published by the Geological Survey of India. 
I am compelled to add that one of the latest writers on Induiii I)iamonds,t 
has hj not having had recourse to this last source of information, misled 
his readers as to tlie positive amount of knowledge possessed at present 
regarding the mode of occurrence of Indian Diamonds. He has rehablli- 
tat d several long exploded theories as to their age. In his identiScation 
of the localities visited by Tavernier he has been rather wide of tlie mark 
while otimr parts of his paper especially his table of diamond weights are 
internaily inconsistent with one another. 

Tavernier’s visits to India took place in the middle of the Ivtli 
century. Tie describes the mines at tliree localities, numeij^ Raoleonda in 
tlie Garnatic, Gaiii or Couiour in the kingdom of Goleoiida and Soumel- 
pour. 

The identilkation of these three localities, has, so far as I can 
ascertain never been sueeessfully made out. It is the object of this paper 
to describe the result of my investigations and also to draw attention to 
the fact that the Diamond mines mentioned in the Ain-i-Akbari as being 
situated at BeiragarhJ are known to have been at a spot where traces of 
the mines are still to be seen. 

Sciontillc rroccedings of the Royal Dublin Society, 1880. 
t Quarterly Journal of Science, K. S. Yob YI, 1870. 

% Vide Gladwin’s Ti'anslation, Yol. II, p. 58, 
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It is not within the scope of this communication to describe the 
mines themselves, that I have done already elsewhere and hope to do 
so again more fully hereafter. It is from the historical point of view alone 
that they are discussed at present. 


I. GAm-CouLOUE not identical toith Gani-Faetial Lat, 16° 89' 
Long. 80° 27' hut toUh Kollue Lat, 16° 4!2' 30''' Long. 80° 5h 
(Atias Sheet Ho. 75.) 


The mines at Gani called also Coulour by the Persians wore situated, 
according to Tavernier, seven days’ journey eastwards from Goleoiula.'^ In 
a subsequent chapterf to that in which the above statement is made iie 
adds some details regarding the route. The itinerary being as follows : 


Golconda to Almaspinde, • . 

Almas27inde to Kaper, 

Kaper to Moutecour, 

Montecour to Hagelpar, * 

Hageipar to Eligada, . * 

Eligada to Sarvaron, 

Sarvaron to Mellaserou, 

Mellaserou to Ponocour, 

From Ponocour you have only to cross the river 
to Coulour or Gani. 


3-J Gos(? 2i) 


21 . 



Total Ilf Gos. 

The total of these items amounts to Id-f gos and in the English edition of 
the Travels J amounts to ISf. But it must be concluded that both tables 
contain misprints since Tavernier expresslj’’ says that the distance was <fos 
or 55 French leagues the gos being equal to 4 leagues. Taking this 
league to be equal to 4,414-1 metres its value expressed in English miles 
would be 2*78 and therefore the gos (2*78 x 4) would be equal to 11*12 
English miles, § or rather less than the modern Indian stage distance of 
6 coss or about 12 miles. The distance of Coulour from Golconda was 
therefore, by the route taken by Tavernier, 153 miles (11*12 x 13*75.) 
It is impossible to identify all the names of stages mentioned iu tlie 
above list, some of them as Almaspinde and Montecour have a very 


^ Yoyages, Liv. II, Chap. XVI, p. 304, Paris, 1077. 
t Idem.., Chap. XVIII, p. 316. 
t Lend, foi 1684, p. 142. 

§ Heyue (Tracts, p. 94) mentions the Goto m a term in use in his time (17 Oo). 
It was, he says, equal to eight miles. 
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iin-Indian sound about them ; but Eligada seems to be Oorlagondah of 
Atlas sheet 75 (Lat. 17“ 15" Long. 79“ 55") and Sarvaron and Mellaserou 
may very possibly be represented by the modern Singawarum and Mailla- 
elierooj they being separated from one another and from the crossing of 
the Kistna river to certain diamond mines, by distances which correspond, 
nearly, to those given by Tavernier. 

If tlie diamond mines of Coulour were situated south of the Kistna 
and that was the river crossed and not its tributary the Moonyair then they 
were wholly distinct from those of Partial. In favour of this there is much 
to be said. On the south ba.nk of the Kistna west of Olnntapilly in Lat. 16» 
42' Bo""' and Long. blO“ 5" there is a diamond locality which on the oldest 
engraved map I have seen, that by Thomas Jeiferys, (London, 1768) is called 
Kaiur or Gani. This it may be thought would linaliy settle the question, 
but as I shall have to say when speaking of Kaolconda both this authority 
and Eennell evidently took their information, from Tavernier, and not 
from independent sources. 

Fortunately a manuscript map by Col. Colin Mackenzie, of the 
Kizam’s dominions, which is dated 1798, indicates this locality as Couloor 
and marks it as a diamond mine. Partial is written separately in its 
proper place as Gani- Partial and so also is a well known intermediate 
locality at Istapully and both are marked as having diamond mines. I 
think on the whole we are bound to conclude therefore that Tavernier’s 
Gani Coulour was not identical with Gani Partial the modeyn Partial but 
with the modern Kolkir as it is written on the Atlas Sheet ISTo, 75. So 
far as can be seen from the map its surroundings are not inconsistent with 
Tavernier’s description, he says the mine is close to a large town on the same 
ri%^er (Kistna ?) which he crossed on the road to Kaolconda, and that a 
league and a half from the town there are high mountains which are in the 
form of a cross. In the interveiiing j)l«iin the search for diamonds was 
earned on. The locality too, it may be added, is in the middle of presumedly 
diamond bearing rocks. 

Now as regards this word Gani there is still a remark to be 
made. Its recurrence in the titles of two mines which I have shewn 
were distinct, suggests that it was not a proper name, and that in fact it 
really meant ‘ mine of ’ being only a corruption of Kan i.^ We know that 
the letters G and K are interchangeable in some Indian languages and 
therefore no particular effort is required to accept the view that Gani 
Coulour meant simply the mine of Coulour, t. e., the modern Kollur. So that 
to speak of, the mine of Gani, as is often done, is meaningless tautology. 

I am indebted to Mr. Badon Powell, 0. S. for this interpretation, vide ' Punjab 
Manufactnrosh p. 197. 
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Identity of the Great Mogul Diamond lolth the Kohd-mir, 

As the identity of the Great Mogul or Kolku* diamond Inis been the 
subject of much controversy I think it well to include the following note 
here since it properly comes under the head of Gani-Coulour or Kollur. 
Tavernier states that not only it, but many other large stones were pro- 
duced there, and be adds, that, in his time the miners still continued to iiiu! 
large stones in the same mines. 

I shall first quote verhatim and then analyze what Tavernier has 
written regarding this diamond. Havitig gone to take leave of the Great 
Mogul (Aurangzeb) on the 1st of November 1665, he was invited to return 
on the following morning to see the Emperor’s jewcds. He says,'^ The 
first object which Akel Kan (the Oustodiaii of the Jewels) put in rny hands 
was the great diamond, which is a rose, round, very convex (? haute) on 
one side ; at the edge of one side there is a small notch (oran) with a Haw 
in it. The water is perfection and it weighs 3I9|' rails which are equal 
to 280 of our carats the rati being ^ of a carat. When Mirgimola who 
betrayed the king of Golconda, his master, made a gift of this stone to 
Shah Jehan from whom it is descended it was uncut and weighed 9u0 
ratis which are equal to 787-|- carats and it had many Haws. If this 
stone had been in Europe it would have been differently treated, for some 
good pieces would have been taken from it and the stone left much larger, 
as it is it has-been almost polished away. It was Sieur Hortensio Borgio, 
a Venetian who cut it, for whicli he was badly paid. They reproached him 
with having spoilt the stone which ought to have remained heavier and 
instead of paying him, the Emperor made him pay a fine of 10,000t 
(rupees) and would have taken still more if he had possessed it. I£ 
Hortensio liad known his work better he might have taken some good 
pieces oE without doing injury to the king and without having expended 
so much trouble in polishing it, but he was not a very accomplished dia* 
mond-cufcter.” 

It is now believed by some authorities that very large |>!eces, inclu- 
ding the Orloff diamond were as a matter of fact cleaved oif from the 
original Great Mogul. Certainly cleavage had as much to do with the 
shape of the Koh-i-Nur as polishing. 

In the chapter on his visit to the mines at Coulour,.'|: he says that 
the Great Mogul diamond was found there. If this be true and also that 
the mine was only discovered about 100 years before his visit, which 

* Voyages, Yol II, Livre, 2, p, 249. Paris Ed. 1677. 

t Even this item is variously stated, by compilers who seem to have been the cause 
of much of the confusion that exists about the weights &c,, of this historical gem« 
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took place between tbe years 1665 and 1669, tlien this diamond cannot 
bare tbe great antiquity claimed for it by some of those who consider 
it to be identical with tbe Kob-i-niir. 

Tavernier’s third mention of tiiis diamond which is accompanied by a 
figure is as follows : “ This diamond belongs to the Great Mogul who did 

me the honour to show it to me with ail his otlier jewels one sees the 
form wliieh it received on being cut. On my being permitted to weigh it I 
have found its weight to be S19|- ratis which are 279 y%- of our carats. In 
its rough state it weiglied as I have said 907 ratis which are 793y^y carats. 
The stone has the same form as if one cut an egg in two.” 

He gives us therefore two different accounts of its weight in the 
rough, 900 ratis or 787;} carats and 907 ratis or 7dSj\ carats. It is 
obvious that there is a mistake as the two do not agree in any respect even 
the equivalent values calculated at 1 rati = oi a carat sliould be 787y 
and 793-J, I have already pointed out strange and unaccountable defects in 
Taveimier’s aritlunetic. 

Different weights and measures appear to have been used in different 
parts of the country in his time, tlie mangeliii = If carats or 7 grains at 
Baolconda and Goiilour ; the rati = f of a carat or 3|- grains at Soumelpour. 
If we could with ap])roximate accuracy fix the value of the rati mentioned 
by Tavernier we rniglit succeed perhaps in instituting a fair comparison 
between the Great Mogul and other diamonds. It seems to be difficult to 
believe that it equalled 3-} grains as he states. In Nagpur in the year 1827 
according to Mr. Jenkins the rati was only 2*014 grains. The French 
grain was equal to about *77 of a troy grain, therefore since the 
contained 3| of these, its value would have been 2695 or say 2 7 troy,. 
This fact seems to have been overlooked by some who have endeavoured to- 
I’educe the weights given by Tavernier : non-experts too, appear to have- 
forgotten that the diamond grain is not identical with any other grain, 
tliough our English carat contains 4 of these grains it only consists of 
3*174 troy grains,*^ So calculated, the weight of the Great Mogul would 

l>e — ~ 271*78 English carats. If in this equation we could 

■ ■■3'l74 ■ . ■ ■ ■ 

see our way to putting the value of Tavernier’s rati at 1*84 instead of 2*7 
then the exact weight of the Koh-i-nur when brought to England would 
be obtained but for this there is perhaps no necessity. Another system of 
calculation is used by the writer of a note in the Great Exhibition Catalogue of 
1851, in which he adopts the known maximum weight of a rati at 2y\- grains 
( ? what grains) and thence deduces 175 carats as the weight of the Great 
Mogul. This is somewhat short of tbe ISe^V carats of the Koh-i-nur while 
the other is too large. Supposing the Koh-i-nur to be identical with the Great 
» Vide Encyclopiedia Britannica, Ait. Diamond. 
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Mogul it may have been mutilated during its travels and this may account 
for tbe loss in weight 271*78 — 186'06 = 85*72 carats, and for tbe difference 
in its shape when brought to England from tbe sketch given by lavernier. 



The G-keat Mogul The KoH-i-'Ktrxa 


(From slcetch hj TavernierJ, (Before reeuttingj. 

It is probable moreover that Tavernier’s sketch or diagram as it might be 
called, which is here reproduced for comimrison, was from memory and was 
therefore more regular in outline than the original- The name Great Mogul 
was, of course, not of native origin but was probably first conferred by 
Tavernier. By the natives, it was in all probability originally known as the 
Koilur diamond. In refei’ence to this I was quite accidentally informed, by 
a native jeweller of Calcutta that it has been suggested, if not absolutely 
stated by some native writer that the title Koh-i-nui* really owes its origin 
to a change in tbe originally meaningless name Kollur. Such changes, in 
which, while the sound is more or less retained, a meaning is acquired are 
not by any means rare in Oiuental languages while they sometimes occur in 
those of Europe. Thus English surnames in the mouths of natives become 
changed into words of similar sound which have a meaning in Hindustani or 
whatever the language spoken may be. 

From the above I think it will be admitted that there are good reasons 
for believing in the identity of the Great Mogul or Ktdiur dianxond of 
Tavernier with the Koh-i-imr, In spite of the slight diii’erenees in weight 
in his two statements we cannot suppose that he saw two di.stinct diamonds, 
and the hypothesis that the Great Mogul diamond still exists in Persia 
under a different name is wholly without foundation. 

II. Eaolcoi^da, identical with Datodueonda, Lat, 15® 4 P Lonej, 76® 50',- — 
District of Mudgul m Haidrabad, 

It has hitherto been supposed by all the authors to whose writings 
I have had access that Tavernier’s Baoleonda can no longer be traced 
and certainly the investigation presents some difiiculties, but I venture to 
believe that the following affords the right clue to its kientification. 
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According to Tavernier‘S Eaolconda was situated in the Province 
^ Oarnatiea^‘\ five days’ journey from Golconda and eight or nine from 
Yisapour (Bijapur). Eemembering that he states that he crossed the river 
separating the kingdoms of Golconda and Yisapour, i. e., the Kistna or its 
tributary the Bhima and fixing the rate of travelling at 20 miles a day 
which seems to have been Tavernier’s average, we should arrive at the con- 
clusion that Eaolconda was situated somewhere in the angle between the 
Ivistna and Toongabuclra rivers and not far from their junction ; but as in 
the case of Gani-Ooulour, Tavernier gives a route list of the stages between 
Golconda and Eaolconda which, on analysis, proves to be quite inconsistent 
with the above stated distance between them. This list is as follows : — 


1 . 

2 . 

3 . 

4. 

5. 

6 . 


7. 

8 . 

9. 


Golconda to Canapour, 1 

Canapour-to Parquel, 2| 

Parquel to Cakenol, 1 

Oakenol to Canol-Candanor, 3 

Canol-Oandanor to Setapour, 1 

Setapour to the river, 1 

(This river is the frontier of the kingdoms 
of Golconda and Yisapour, i, <?., the 
Kistna). 

The river to Alpour, | 

Alpour to Canol, f 

Canol to Eaolconda, 2i 


Gos. 


(?) 

(?) 


The total of these items would be 14|- 

Here again there is something wrong in the arithmetic since Tavernier 
gives the total as being 17 yos. probably the items 7 and 8 are misprints 
for 3 each. To begin with there are here given 0 stages and the distance 
17 Gos. or 68 French leagues must have been, according to the method of 
calculation adopted above in the case of Gani-Ooulour, J about 189 miles. 
If Gani-Coulour 150 miles distant from Golconda was a seven days’ journey 
it follows that Eaolconda must have been much nearer nine than five, and 
therefore it seems probable that Tavernier really meant to write exactly the 
converse of what he did write, and that we should transpose the distances 
given respectively of Eaolconda from Golconda and from Yisapour. 

This being done and tliese new indices of position being applied to the 
map, we are led unhesitatingly to identify Tavernier’s Eaolconda with the 

^ Yoyagcs des Indes, Paris, 1867, Ser. 11, Chap. XY, p. 293. 
t This term or rather Karnata was an ancient Hindu geographical division 
which comprehended the tableland of South India above the Ghats. See Hamilton’s 
Hindustan, YoL II, p. 247. Also Ferishta’s History by J. Scott, Yol I, p, 46. 

I u one league 2*78 English miles. 
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modern Bawduconda in Lat, 15® 41' and Long. 76^ 50". Tliat Baolconda 
■was not on the Kistna or its tributary the Bhima as some writers liave 
supposed is evident from the fact that Tavernier states that on Ins return 
journey from Baolconda the governor gave him an escort of six horsemen 
in order that he might travei'se in safety the tract under his government 
up to the river separating the two kingdoms and which wa>s, as shewn above, 
at the 6th of 9 stages on his outward journey. 

Bawducoiida, as the crow flies, is situated 165 miles south-west from 
Golcondaand by road it must be quite lb9 miles. From Bijapour (or \isa- 
pour) it is about 110 miles or some five days’ journey to the south east. 
The town is 6 miles distant from the western bank of the Toonu:abudra 
river one of the principal feeders of the Kistna. From the station of 
Eaichiir on the Madras Bailway Bawducoiida is about 50 miles distant in 
a south-westerly direction. 

I believe it will be admitted by all who care to investigate the question 
that the above is a legitimate conclusion. Tavernier’s two statements as 
they stand are clearly contradictory, but the first being amended as I have 
suggested their united testimony seems to compel the conviction that we 
have at length identified his Baolconda. 

Tavernier describes the neighbourhood of Baolconda as being sandy 
and full of rocks and thickets somewhat similar to the environs of Fontaine- 
bleau.'^ I have not seen any recent account of the locality and the geology 
can only be guessed at. All round at no great distance ciystalline rocks are 
known to occur, but Tavernier’s account of the matrix seems to indicate a 
rock other than any belonging to the crystalline series. However, it is no 
part of my present object to enter further into this quesfcion nor is it 
necessary to reproduce Tavernier’s account here. 

Captain Burtonf who appears to have located Baolconda on the Bhima 
as he certainly did Gani {L Coulour) relates that he heard of diamonds 
in Baichiir and that Sir Salar Jung o-flereci to arrange for his going there, 
but that he gave up the idea on hearing that there were only erystallino 
rocks there. It is possible that a tradition of diamonds at Rawdiieonda 
in the Mudgul Circar adjoining B-aiclnir may still linger at Haidrahad. 

I let the above stand without alteration though since it was written 
I have had an opportunity of examining a number of old ma}>s at the Bur- 
veyor General’s Office, for which my thanks are due to Mr. James. 

^ This description is very similar to that given hy Kewhold of the opposite or 
eastern hank of the river where granite rocks rise from a wide expanse of furrowed 
sand. Vide Madras Journal of Literature and Science, Vol. XI, p. 126. Unfor- 
tunately Xewbold never mentions Bawduconda though he passed within a few miles 
of it while on two of his traverses. 

t Vide Quarterly Journal of Science, Vol. VI, 1876, 
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Thomas Jeferjs’ engraved map of India, dated 1768 gives Tavernier’s 
stages to Raolconda which is placed in the angle between the Bbima and 
Kistn a with sneh accuracy that it is impossible not to conclude that the 
route was laid down to fit Tavernier’s supposed line and not from indepen» 
dent evidence, there is too, other internal evidence that Jefierys took some of 
his localities from Tavernier, 

Eenneirs map of 178S is open to precisely the same criticism. But 
a manuscript map of the Nizam’s dominions by Col. Colin Mackenzie, 
dated 179S largely drawn from aetiial surveys, does not I’epresent any 
similar route terminating at Baolconda, but it does give Rawdueonda in its 
right place, A village called Alpour situated soutli of Eaiciiiir on this 
map may be identical with the locality, two marches from .Raoiconda, which 
is mentioned by Tavernier. Similarly Boorcull another village near Gol- 
coiida may be Tavernier’s Parquel. Heyne it is true in a map published 
with his tracts calls Kanuil, Canoul and Caniil in the text, these are 
almost the same words as Tavernier’s Cauol. 

In conclusion if Raoiconda be not identical with Rawdueonda I can 
only suggest that it may be Rarnulkota a known diamond mine in 
Lat, la** 34' Long. 7b* 3' 15" but being 120 miles as the crow files 
from Haidrabad and 150 miles from Bijapur, two rivers, the Kistna and 
Tungabudra having to be crossed to reach it, en rente from the former, it 
does not fit so well with Tavernier’s description. Rarnulkota is only about 
19 miles south of Kariiul whereas Rawdueonda must have been 30 miles 
from Tavernier’s Canol. 

III. — Sotri^iELPOTJU of Tavernier sifnated in Clmtia JSfagpur and not 
identical ivith Samhalpur as has been supposed hp some authors, 
Tossihhj represented bp the modern BimaJi in Tcdamoio, Lat. 23° 35' Jdf, 
Lunp. 84° 2i' L. 

■When writing of Ptolomey’s Adamusfus in the paper already quoted 
I pointed out that though doubtless it was intended for the Mahanadi its 
upper reaches are represented as passing through a region called Oocconage 
which is supposed to be identical with Chutia Nagpur. Though this is not 
exactly the ease still one of the principal tributaries of the Mahanadi, 
namely, the Ebe, which is itself believed to be diamond bearing, passes 
through a large portion of Ciiutia Nagpur. 

Although I included Tavernier’s description of Soumelpour under the 
heading of Sambalpiir I recognised that the facts did not seem to fit which 
I attributed to defective geographical knowledge on his part. There 
can be no question, however, that the Soumelpour which was visited by 
him was situated far to the north, being if not identical with, at least not 
very far removed from, the localities in Kokrah or Chutia Nagpur which 
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were discussed in a paper by the late Mr. Blocbmann^ wbo states that the 
Generals of Akbar and Jabangiri were led to invade Kokrab and attack the 
Eaja on account of the diamonds which it was believed they would find 
there. Mr. Blochmann believed the river to have been the Sunk and I 
mention in my paper that a spot is still shown in that river where 
diamonds are said to have been found. 

Tavernier’s list of stages fronci Agra to this mine as in the other cases 
presents some perplexing items. It is as follows with the real distances in 


miles added for comparison. 


Acitml distance 


Costes. 

in miles. 

Agra to Hulabas (Allahabad), 

. 130 

276 

Hiilabas to Benarous (Benares), 

. 33 

95 

Benarous to Saserou (Sasseram), 

4i 

70 

Saseron to Great Town, 

.. 21 1 

Great Town to Rodas (Rhotas), 

4 

24 

Total 

192 

465 

Rodas to Soumelpour, 

. 30 



There are several manifest inaccuracies in the above. The distance 
between Allahabad and Benares is in reality about one-third of that between 
Agra and Allahabad yet Tavernier makes it only one- fourth. The ‘Great 
Town’ mentioned, probably lay between Benares and Sasseram not between 
Sasseram and Ehotas. The items 4 and 21 should be transposed. 

If Sasseram were S cosies from Rhotas then since the distance is 24 
miles, the cost would equal 3 miles and the same result would be obtained, 
nearly, from the distance between Allahabad and Benares, but by dividing 
the above totals of the table, i. 465 by 192 we only get 2*4 as the value of 
the cost. If again we strike the average between these, 2*4 and 3, we get 
2*7 as a final approximate value. Now multiplying the 30 costes which are 
stated to intervene between Ehotas and Soumelpour by this w'e obtain 81 
miles as the distance between these places. The next question to deter- 
mine is what locality at this distance from Ehotas answers to the following 
description of Soumelpour, “ The Raja lives half a league from the town 
in tents set upon a rising ground at the foot whereof rims the Gouel de- 
scending from the southern mountains and falling into the Ganges.” Just 
80 miles from Rhotas at the foot of the Neturhat plateau tiiere are the 
remains of an ancient town called Simah Lat. 23® 35^ Long. 84*^ 21' rather 
more than a mile from the left bank of the Koel where it enters th® 
Palamow subdivision from the highlands of Lohardagga* 

* J. A. S. B. Vol. XL. pt. 1, p. 11. 
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Sim all I take to be the same as Semul tbe name of the silk cotton 
tree (Bomhax malaharicuni) which attains an enormous size in that 
particular region, and Simah or Semul- pur might have very probably been 
written Souinelpour by Ta¥ernier. That the name of the river, Gouel, 
is identical with Koel, under the circumstances, admits of no doubt what- 
ever as the Koel runs northwards to join the Sone and so reaches the 
Ganges ; but it is perhaps open to question whether the present Koel or its 
tributary, the Aurunga, may have been intended. 

Tavernier states that the diamond searchers worked up to the sources 
of the river in the hills 50 costes distant to the south. This though an 
exaggeration as applied to the length of the Koel would be wholly in- 
applicable to the Aurunga, hut on the maps by Eeunel of a century ago 
the name Koel was applied to the Aurunga while the present Koel, above 
the junction, bore the name Burwah or that of the region where it takes 
its rise. The highlands separating Palamow from Loliardugga proper form 
part of a water-shed between the rivers of the Ganges basin which flow 
northwards, and those of the Brahmini and Mahanadi basins which flow 
t© the south. Among the former the Koel and the Aurunga are the principal 
and among the latter the Sunk and another Koel both of which, flowing 
southwards, combine to form the Bralimiui. 

If there were really two sets of diamond mines, one in each basin, 
it is probable that the sources of the diamonds were identical being situated 
in these ranges of hills which form the water-shed, unfortunately we do not 
know much of the geology although neighbouring areas have been pretty 
closely worked, but it will be interesting to see whether future researcli will 
prove the existence of an outlier of Vindhyan rocks — representatives of the 
formation being rarely absent from the vicinity of diamond mines in India. 
On Jei^ery^s map to which allusion has been made on a previous page, 
Soumelpiir is placed on a river (doubtless the Koel) south of Ehotas and 15” 
north of a town called Jounpiir. As no other towns save Soiimelpur are 
given in the same region, it is clear that Jeff erys took his data from Taver- 
nier. Eenuell, however, in his map of this region marks diamond mines 
south of the water-shed, i. e., on the Sunk river. 

There is still another point of interest to be mentioned with reference 
to the identilication of these mines. A large picture, representing the 
attack upon the fort of Palamow in 1660 by Baud Khan, which has been 
described by the late Col. Dalton^ contains a figure of the Zamindar i Kan 
i almas, or lord of the diamond mines, in the back ground. He is considered 
by CoL Dalton to be a Koi (ISFagbunsi) Eaja but why should he not be 
regardedas beingprecisely what heis described. He was probably the very 
^ J. A. S. B, Yol. XLIIL pt. I, 240, 
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person w^ioni Tavernier found living in tents on a rising ground onlj live 
years Inter. 

I have reason to believe^ that the late Mr. Blochraann was somewhat 
perplexed bj the statement in the that the presence of 

diamonds was indicated at particular spots by the hovering (?) over them of 
insects called Jhinga. Might not this term Jliinga have been a teelinieal 
one meaning the same small pebbles which Tavernier calls ^ thunder stones’ 
and by tlie occurrence or absence of which the skilful miners, he says, 
knew whether the sand contained diamonds or not. They are believed to 
have been small spherical masses of iron ore. 

I¥. — Beteagabu — mentioned in the Ain i Akhari iilenflaal ivith JVai^ 
ragurli in the Chanda Distriet G, P. Lat, 20'’ 20'. Long. SO^ 10'. 

In the Ain i Akbarif which was written towards the close of the lOth 
century it is stated that there is a diamond mine at Beiragiirh wbicdi Inul 
been conquered lately by Bubjeo otherwise called Chanda who was the 
zemindar of an ancient city in Subab Berar called Kuilem. 

An earlier notice of the locality occurs in Ferishta’s History J from 
which we learn that the diamond mines at Kullein in Gondw’ara, where 
stood many temples, were taken possession of in the year 1425 by Ahmed 
Shah Wali Bhamuni, 

Again in the ^ Brliat Banliitad in the chapter on Trying of Diamonds, 
the peculiarities of stones from the following localities are described. 
Vena river, Ko^ala, Surashtra, Supara, TIimalya, Matanga, Kaliuga 
Pundra. The second of these is I find from Genl. Cunningham’s Ancient 
Geography probably Berar with Chanda for its capital town. Possibly, 
however, it here indicates quite a different place, namely, tlie modern 
Cliieacole on tlie East Coast winch might very possibly Iiave been a mart 
for tlie sale of diamonds ; but the Vena river is believed to luive been the 
.Weingunga. 

It is needless to enumerate the various suggestions as to the identity 
of Beiragurli by Eennell, Karl Eitter and others. It has now Ih/cpi 
clearly established that the ancient Kuilem was identical with the modern 
Chanda and that Beiragurh is to-day represented on the maps by Whira- 
gurh on the Sath river a tributary of the Kophraguree which is itself a 
tributary of the Weiiigunga. 

The exact position of the town is Lat. 20"^ 20' and Long. 80® 10'. On 
the opposite bank of the river the map shews a town called I;[ira|>ur. 
The existence of ancient excavations long since deserted and whiedi are 
locally asserted to have been made for diamonds is attested to by Messrs. 

* Vide J. A. S. B. XL, pt. I p. 114, note, 
t Gladwin’s Translation, London, 1800, YoL II, p. 5S. 
t Ed. J. Briggs, London, 1819i Yol. II, p. 406. 
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Jenkins and Wilkinson, residents at Nagpur, bj Messrs. liislop and 
Hiinterf and more recently by Mi% Beglar of the Arehieologieal Survey. 
The fact is also recorded in the Central Provinces Gazetteer under tlie 
lee.iding of Wairagurh where, however, there is no mention of the ideiitity 
ol; Eeiragurh with Wairagurh although it is fully set forth in the 
historical account of Chanda in the same volume ; but this I did not see 
until i had independently come to the same conclusion. 

As not improbably referring to this last locality it may be of interest 
to add the following from the account J of the Travels of Nieolo Coiiiu in 
tlie early part of the iatli century. I cannot agree with the writer of the 
Introdiietion to the volume which contains this account that Goleonda was 
iutemled. Nieolo Conti says that at 15 dajV journey north of Bizengulia. 
(by which Vijayariagar the modern Bijapur is intended) there is a moiinta.i]i 
which produces diamonds called Albenigaras. Now Beiragarh, the modern 
Wairagarh, is as the crow dies about 324 miles north-eastwards of Bijapur 
anti therefore ^within a possible 15 days’ journey though, as the actual distance 
traversed would be greater it would recpiire very hard travelling. However 
H/benigaras looks so like Beiragarh with the Arabic predx M" or AP that 
1 can inclined to believe that it was the place intended. He goes on to say 
that the mountain being infested with serpents it is imiceessiblu, bun 
is commanded by another mountain somewhat liigher. Here at a c<?!*tain 
])eriod of tlie year men bring oxen which they drive to the top, and 
** having cut them into pieces, cast the warm and bleeding fragments upon 
tlie summit of the other mountain by means of machines which they 
construct for the purpose. The diamonds stick to these pieces of desh. 
Then come vultures aiul eagles dying to the spot, wliich seizing the meat 
for their food, tiy away witli it to places where they may be safe from the 
‘‘serpents. To these rdaees the men afterwards come, and collect t^iO 
“ diamonds which have fallen from the desh.” Nieolo Conti continues 
w ith an account of* how other less precious stones are obtained, and his 
d.‘Scri]»tion is that of ordinary Indian diamond mining. The travels of 
Shidbad the Sailor and of Marco Polo whose account apparently refers to 
localities in Goleonda on the Ivistna, have made this tradition of throwing 
pieces of meat in order that the diamonds may stick to them familiar to most 
people; vet an aderpiate explanation of the origin of the myth does not 
appear to have been ofi-erod hitherto. I believe the following to be a 
probable one, 

Heyne in the account of his visit to the mines at Kadapah (Cuddapah) 
si ati\s that they were under the particular protection of Ammawaru (th^ 

* Vitli' Cah-uita Journal of Natural History, Vol. Ill, p. 290. 
t Journal of tlio Geological Society, Vol. XI, p. 355. 
f India in the loth century. Hakluyt Society, p. 29, 
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sanguinary goddess of riclies, L e., Laksbmi) and tbe miners objected to 
bis riding on horseback up to tbe mines for fear of offending her. 
Now wbat can be more probable than that the miners, before opening a 
new mine, in order to invoke tbe aid of this sanguinary goddess made 
an offering to her of cattle or buffaloes. Bloody sacrifices are known to be 
offered to Laksbmi in one of her forms. 

The opening up of new mines was and is we are told by several autho- 
rities preceded by various rites and ceremonies. The miners were probably 
never Hindus, and the custom of offering up cattle in sacrifice by the 
aboriginal tribes from the Todas to the Sontals is too well known to 
require special illustration. If it be admitted that the opening of a mine wa,3 
preceded by the sacrifice of cattle and the throwing the fragments of the 
fiesh to be devoured by the fowls of the air, we at once arrive at the 
foundation of fact upon which this superstructure of fable has in all 
probability been erected. 

Casual spectators and travellers may very easily have supposed that 
the slaughter of cattle and the subsequent throwing about pieces of meat 
was an essential part of the operations. Any one with experience of how 
Oriental imagination can erect a tale of fiction on a small substratum of 
fact will find no difficulty in conceding that in the above supposition there 
is a sufficient explanation for the origin of the whole story. 

It may be added that this propitiation of malefiant spirits was and 
is by no means limited to mining operations connected with diamonds. 
In the Journal of this Society^ will be found an account of one of tlie 
richest gold hearing tracts in Assam which had been deserted by the 
indigenous gold washers in consequence of the expense connected with the 
propitiation of the evil spirits who guarded the mineral treasures, being 
greater than they could afford to pay. 
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By W. Tiieobalb, Be^puty. Supt. Geological Burmy. 

[Keceived Nov. 25th Head Dec. 1st, 1880.] 

The following list, which embraces three new species, was drawn up 
during a five months’ residence at Tandiani, the hill station of Hazara. 
It will give a good idea of the molluscan fauna of the region, but is most 
unquestionably not exhaustive, and I trust to some of my younger colleagues 
taking up the work, which I regard as here only begun. 
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The work of tke naturalist should resemble in its metbod, no less than 
in the devotion bestowed on it, that of Bees : — 

Ergo ipsas qnamvis augusti terminus aevi 
Excipiat, nequo enim plus septima ducitur sestas 
At genus immortale manet, multos que per annos 
Stat fortuna domus, et avi niimerantur avorum.’" 

Fam. ZONITIBiE. 

H.ELI0A.EIO1N FliEMIlfQI, P£r. 

This species is exti*emelj abundant at Tandiani though not of quite m 
large a size as specimens obtained by Stoliczka at Mari. largest shell 

measures diani. max. 36, min. 27 alt. 16, whereas a Mari shell measured 
diO mills. . . 

To judge by Mr. Nevill’s measurements (40 x 23 x 12) his measure- 
ments are taken somewhat differently to mine. My ^ diam, maj.^ or length, 
‘min.' or breadth and ‘alt.' (or axis of Mr. Nevili) are all measured at 
right angles to each other and with a straight limbed measure, like a shoe- 
maker’s, not curved callipers, whence my ‘ alt.* or axis' is larger than 
Mr, Ne rill’s, though the shell is a trifle smaller, 

H. Axtstenianxts ISTev. (Mollusca of the Yarkand mission). 

This species is scarce at Tandiani. The animal is furnished with a 
large mucous pore behind, and carries a long linguiform process of the 
mantle, capable of extension to the apex, and is one of those species which 
though so provided does not possess a polished shell. The texture of the 
shell (epidermis) is during life delicately sericeous, from the line striation 
of the epidermis. Mr, Nevill correctly describes it, as ‘ glossy,’ that is like 
sik. 

My largest specimen measure diam. maj. 16* min. 13*1, alt. 8 mills. 

The animal is rather naore depressed than M MemingL 

H. Sx'OLICze:a:s'es, ISTev. (Yarkand mollusca). 

This species abounds on the north-east flanks of Sirban hill opposite 
Damtoiir in a grove, frequented by picnic parties from Abbottabad. My 
largest specimen measures ; 

Diam. maj. 27‘5, min. 21, alt. 14*5 mills. 

The colour of the body whorl is greenish, of the earlier whorls rusty. 
The shell is transversely rugous above, crossed by fine, above almost micros- 
copic lines, giving it above a sericeous lustre j beneath the shell is smooth 
or sub-polite. 


46 


W. Theobald — Mollusca Jlills [No. I 5 

Mackochlamys PROisrA, ISTe-v. 

(Moliusca of the Yarkand mission). 

This species occurs not nnfrequentlj at Tandiani, though it does not 
quite correspond with the Naitii Tal type. The spire of my specimens is 
convex not ^ flat,’ and my largest shell is rather larger than Mr. iJsieviirs 
type, but the shells are I doubt not identical. 

An nnusually large specimen of 6 whorls measures, diam. max. 15, 
min. 13*4, alt. 7*8 mills. Adults are rare, as I have only two. The animal 
is long and slender, and dark slaty above, with long tentacles. A stout 
dwarf form measures diam. max. 11*8, min. 10‘3, alt. 5*9 mills. 

BeIXSOIS^IA MOISTTICOEA, Hixtton. 

This species is not rare at Tandiani and the shells are usually of a 
dark rich chesnut colour, though pale individuals also occur. The abun- 
dance of dead shells in the surface soil in sheltered spots among rocks, 
suggests here, as in Kashmir that the species was f oianeriy more abundant 
than now. 

I adopt M.. Kevin’s generic name as a convenient one for this species, 
but I am disinclined to refer to it (as Mr. Nevill does in his Yarkand 
memoir) Macrocltlamys S2')Iende7is, Hutton, with its lustrous, higldy pulished 
shell which would seem to fall more naturally into the ^ viirinoide£ section 
of the genus, (JSfanifta), 

Miceoctstis Kevilliaistjs, Theob. 

This pretty little species is not rare at Tandiani. I do not describe 
it here as I have furnished specimens to Col. Godwin-Aiiston for his forth- 
coming work on tlie genus ; it is a very snug little form of 6 wliorls, of a 
pale brown colour, warmed with orange towards the mouth. 

My largest specimen measures diam. max. 8 , min, 7*4, alt. 4*0 mills. 

TEOonoMOJiPiiA Taivdia^-exsis, n. sp. 

Tesfd frocJii/onni^ ccoduafd, angtmie lunhllieMitt, fern it i eoriini ; 
Anfriutibus se.v, le/nte crescent ibus, fnmsverse rut/ose sirdtHs, Aj>erti{/\( 
panm ohiiqud, limate-^uadratd. Margme simplici^ coIumvUari ju.eia 
brevissime rejkso. 

Lat. maj: 9*6, alt. 6*7 mills. 

Habitat ad Tandiani (in syivis) montibus Hazarte, ad pecle.s 8500 alt. 

The animal has a distinct overhanging mucous pore. The nearest allv 
of this shell is perhaps T. hjha, B. which is found from Chamha to Kushmiiq 
but like the present is a somewhat rare shell and of limited distribution. 

Kaetella pastiotata, Hutton. 

Tliree individuals oi this widely disk*! bii ted, but not eommoii shell were 
taken by mo at Tandiani, 
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VALLOiS-TA HXTMILIS, Huttoil. 

ISTot very rare, on trees at Tandiani. 

Fam, LIMACIDiE/ 

, AmBi’N'us AiiTiYAairSj Theob. 

Tlds large sing is not uueommon at Tandiani, though only seen abroad 

' :a£ter "heavy; rain. V ■ 

l\Ir. Nevill doubts if I am correct in writing with this, the A. gUjan-^ 
feus, Haynomann, which Mi\ Nevill thinks is a larger and distinct species, 
of which he has seen specimens from Nipal. 

]S[AP.lEtJS BOIillNA, B. 

A destral form of this shell is very common on the hills between Tan- 
diani and Abbot tabad, from 4000 to 6000 feet. It is identical with the 
form found at Mari and typical (sinistral) forms also occur. 

Long. 2G, Lat. 9’6 mills. 

A small variety is found in places and in the Pakli valley north of 
Abbottabad. It is dextral and varies rather in form. Two specimens of 
this var» minor measured. 

a. Long. 20, Lat. 9 mills. 

h. Long. 19, Lat. 7 mills. 

Specimen h is intermediate between ^ domina’ and ^ spehmis.* 

N. BEBDOirEAHiTS, Nev. ^ 

(Molliisea Tarkand mission). 

This is rather a common species at Tandiani. There are three varie-” 
ties of it var. tgpica 10 whorls, Long 12, Lat. 2*6 mills. 

Var. turrlta 11 whorls, Long, 12*4, Lat. 3 mills, 

* Yar. 9 whorls, Long. 8*5, Lat. 2*5 mills. 

This is the most aberrant species of its genus, and is certainly not very 
near any of its allies. Tlie Hat expanded peristome it sometimes displays, 
suggests a relationship to some pupas, P. cmiopicta, Hutton, for example. 
It is not a little strange too that I have hitherto failed to detect a sitigle 
at Ttindiani though the prevailing rock being limestone, would seem 
favourable to their presence. 

N. MAiwABTisrBiA^^tJS, Hev. 

(Shells of Yarkand mission). 

A variety, as I take it of this shell is locally not rare on the hills 
north-west of the Pakli valley from 4000 to 5000 feet. It has one whorl 
less than the type (which is described as having 7) but is slightly larg«^r, 
a difference probably duo to the lesser elevation at which my specimens 
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lived. Shell with six whorls, outer edge of aperture not quite so convex, 
or full, as in Nevill’s plate. In most other respects corresponding with the 
description of the type. The surface under a lens displays a microscopi- 
cally decussated sculpture, not mentioned in the type. Two varieties 
occur. 

Var. major Long, 15, Lat. 6*2 mills. 

Yar, intermedia Long. 12, Lat. 4*4. This last I do not term ' minor’, 
as it is actually larger than the type from Mari. 

N. Smithei, B. 

This species was found by me at Mari, rarely. 

PeEOMIJS NEVILEIiLCTS, U. Sp. 

Testa ttirriid, rimatd^ costaned, Anfract, 8 ad 9 corivexiiiscidis, trans- 
verse plicatis, lineisque spiralihas leviter deeiissatis^ ultimo hrevissime 
ascendente, A^erturd ohlongd, verticali. Margim pallido^ simjglici^ ex pan- 
siusciilOf etjuxta eolumellam hreviter refexo. 

Long. 157, Lat. 4T mills ad Long. 11*9, Lat. 4 mills. 

Habitat ad Tandiani, montibus Hazarse ad 8500 ped, circa radices 
arboram. 

I have named this elegant species after Mr. G. Nevill whose work on 
the Yarkand mollusca and other Indian Rulmofiata has so helped to eluci- 
date the synonymy and relations of many species of that order. 

Claxtsilia. Waaoei?!, StoL 

This species is tolerably abundant at Tandiani on trees. My sped- 
mens vary from 11 whorls (Long. 17, Lat. 4 mill.) to 12 whorls (Long. 21, 
Lat. 4*75 mills.) 

0. CYLIKUBICA, Gray. 

This species is very abundant in rotten wood. 

An uiidecoliated specimen of 11 whorls measured 15*4 mills, a decol- 
ated specimen of 5 whorls only 11*8 mills. 

Appended is a list of the mollusca known to me from the Mari and 
Tandiani hills. 

T. Tandiani. M. Mari. S. Hazara. 

(An asterisk denotes the species is recorded on Mr, NevilFs authority.) 

Reliearion Memingi^ Pf. T. M. H. 

R Aiistenianusy Nev. T. 
jET. BtoliGzhanuSy'EQY. H, 

R monticola P£r. H. 

Macrocltlamgsy prona Nev. T. 



49 


1881 .] L. de JSTiceville — Ikt of Butterflies taJcen in Sikkim. 

If, cJiloroplaXj’'^. M,'^ 

3L Jf^cquemo^zti V, MaTt. l^L^' 

Bensonia rdofificola, Hutton T, M. H. 

Microcystis Memllianiis^ Tiieob. T. 

TroehomorpTia Tandianemis, Theob. T. 

I{{dieUay}istiymt(i, Kuhton T, ISL 
Tallonia Hutton T. M. 

Anadeum altimgm^ Tbeob. T. M. 

MaycetirS donmia^B.M 'Eu. 

W, Beddomcmms^ Nev. T. M. 

M, IlainimTingianm^ Key. T. 

M, Bmithei, B. M. 

Feronmis MedilUmitts,T\iQoh, ll. 

Claimlm Waagem, Bto\:TfM, ^ 

O, cylindrical Gray T. M. 



lY.— A list of Butterflies taken in Sikkim in Octoher, 1880, loitli nofes 
on habits, cj^c. — By Lionel de NiceVille. 

[Eeceivod December 12th, 1880 ; Bead 6tli April, 1881.] 

Part I. 

Insects taken on the road between Siligori, elevation 397 feet above 
the sea, and Cbiinabatti, 2,260 feet. 

1. Danais melaiieus, Cramer. 

Common in the Terai and the wooded slopes below Chumtbatbi. 

2. Banais aglea, Qr^mev, 

Lower hills. 

3. JDanais sejjfentrionis, Butler. 

One male on lower hills. 

4. Banais tdn^ysipjms, 

Common in the open between Siligori and the Terai forest-belt, 

5. Banais 

Common in the Terai. 

6. JS'aplmt {Trepsiclirois') Linnmus. 

Males only observed in the Terai. 

7. Buplma core, Qram^w 

Both sextjs very common in the Terai. 

8. Letlic Tohria, B^ibricius. 

Very common on the road through the Terai. 

9. Lethe ewropa, Fabriciiis. 

Only one male seen in the Terai. 
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10. M^ealesis per seus, var. visala, Moore. 

Common amongst gi’ass and bushes. 

11. Mycalesis malsai^a, Moore. 

Common, settles on the road in damp places. 

12. Yphtliima pliiloniela^ Johanssen. 

Frequents grass and herbage, where I found it common. 

13. Acrcea vesta, Fabricius. 

Excessively common. It has a weak flight, eontinuallj settling with 
closed wings on a flo^ver or the end of a bi’anch. 

14j. Getliosia lihlis, Drury. 

Common all through the Terai and up to Chunabatti, The rich 
red of its upper surface with a lovely violet reflection makes this species 
one of the handsomest insects on the wing I know. 

15. Girrliocliroa aoris, DoubL Hew. 

Not uncommon : it has a quick flight, and very much resembles an 
Argynnis on the wing. 

16. GirrhoGliroa mithila, Moore. 

Earer than (7. aoris, and only seen in the Terai. 

17. Gyntlda erota, Fabricius. 

Two males only taken just above the Terai. This species has a very 
bold, strong flight. 

IS. Symhrmtliia liyppoclus, Cramer, 

Two specimens taken near Chunabatti. 

19. Byrameis indica, Herbst. 

Flying in numbers round the Chunabatti Dak Bungalow. 

20. Junonia lemmias, Linnaeus. 

Common. 

21. Jiinoma laomedia, LiniiEeus. 

Seen only in the Terai. 

22. Junonia ipliita, Cramer, 

Only one specimen taken. 

23. BryoUs ariadne, Linn sens. 

Common everywhere in the lower hills and plains. 

2-ii. Cyrestis iliyodamas, BoisduvaL 
One male only taken. It settled as is usual with this species with 
its wings wide expanded and touching the ground all round at the edges, the 
fore-wing being much pushed forward, leaving quite a large space between 
it and the hind- wing. 

25. Mestina nama, Doubleday. 

Males only taken on the lower hills. On the wing it much resembles 
J)miau iytia* ' 
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26. kaiitJierses,J)onhl. I^ 

I only saw two females of tMs species, and mistook them for Mupl(]d(t 
{Salpinx) rhadamanthm which they evidently mimic, not only in form and 
coloration but also in the slow flapping flight and the habit of settling in 
open places so characteristic of JSuplmas, 

27. himenitis proe7*is, Cramer. 

One only taken in the Terai. It is a high soaring insect, settling 
often on the outer leaves of the boughs of trees. If disturbed it always 
returns to the same spot from whence it is driven off. 

■ 28, Wep ids 

;;■ >/ Common in. the Terai. ^ 

' 29. Weptis viraj a, M:oove, 

One female only taken in the Terai. 

. SO. , "We 2 ^tis aceris, Lepechin, 

Common in the Terai, 

31. Weptis emodes^ Moore. 

One specimen only taken. 

32. Neptis mrtiea^ Moore. 

Both sexes taken in the Terai, 

• 33. Nep>tissimruta,MQQXQ. 

Two males taken in tlie Terai. 

34 Atlipma lencothoe, Linnseus. 

A single male in the Terai. • 

35. Atlipma selenopliora, Kollar. 

Males common in the Terai. 

36. Atlipma inara,J)QxM,'KQw. 

Seen only in the Terai. The males of this genus are especially partial 
to settling on damp spots to suck up the moisture. 

37. Apatura Westwood. 

Males common along the road below Chunabatti. 

38. NpnpliaUs atliamas^ Drury. 

A fine male of the pale greenish-white (almost pure white) variety 
taken just above the Terai. 

39. Zemeros fiegyas^ Cramer. 

Very common all along the road through the lower hills. 

40. Bohjornmatm sanr/m, Moore. 

The commonest Blue’* amongst the grass in the Terai and toward 
..Siligori.'" • 

41. Lani^jides ardafes^ Moore. ■ 

Very common everywhere, settled on damp spots. 

42. Itmn 2 )ides rosimony Fabricius.. ■ 

Also common. 
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4^3. Lampides mlianiis^ Fabricius* 

A single male taken in the Terai. 

44. Lamp ides elpis, Godarfc. 

A Terai insect. On the wing it presents a very curious appearance 
on account o£ its alternately completely opening and shutting its wings, the 
contrast between the brilliant metallic-blue of the upper surface and the dark 
dull underside being very great. 

45. Lampides pnspa^ Horsfield. 

Common throughout the Sikkim hills. This species seems to take the 
place of Z. haslimira, the commonest Blue” in the North-West Himalayas, 
which is apparently not found much further west than Kumaon. 

46. Lampides handarpa^ Horsfield. 

A single specimen only taken in the Terai. 

47. Her da epieles, Godart. 

Common in the Terai and lower hills. The genus to which this 
species belongs is one that is essentially a frequenter of rank herbage, 
being always commonest where the ground has been disturbed by man, and 
weeds have sprung up, 

48. Kypolyemna erylm^ Godart. 

Males very common all through the Terai and up to Chuiiahatti. 
Only one female taken. 

49. Bseudodipsas hengaJensis, Moore. 

Common, settled on moist places on the road. 

50. Ctiretis htilis^ Doubl. Hew. 

Males common in the Terai, settled on the road. 

51. Surendra qii^erceto^nm, Moore. 

One female taken in the Terai. 

52. Terciis liecahe^ Linnseus. 

Common between Siligori and the Terai. 

53. JBieHs nerissa-y Pabricius. 

JBapilio ammency Cramer, pi. 44, A. 

A single specimen of this apparently very variable PiericI taken in the 
Terai. The bikkim specimens are always much larger than those from 
other parts of India. 

54. Appias hippoy Cramer. 

Common near Chunabatti. 

55. Tachyris indray Moore. 

A few males seen near Chunabatti, 

56. Catopsilia pyrmitlwy Linnaeus. 

Common in the Terai and towards Siligori. 

57 . IIebo?noia glamippey Linnjeus. 

A single male seen near Chunabatti. It has a very rapid flight ; when 
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settling on a flower it is very ineonspicuouSj tlie mottled hind-wing and the 
apex of the fore- wing which is also much mottled and wlucli alone is left 
■uncovered by the hind- wing, render it difficult to see on account of its close 
resemblance to a dead leaf. 

58. lamias Drury. 

Tery common near Ghunabatti. This species has a very rapid, strong 
flight, but continually settles, 

59. ? OrMtIioptera jpoinpeiis, Qmmer, 

Three specimens seen, sailing high amongst the trees. 

60. JBii^piUoIiehntiSjlAiim 

Not uncommon in the lower hills. 

61. ^^olptes, lAimsens* 

One or two seen in the Terai. 

62. I^apiUo midropem, 

A female, second form, taken just above the Terai, where the road 
commences to ascend the hills. 

63. Fapilio arisioIoeJiice, Fabricius. 

I took several battered specimens in tbe Terai. 

64. I^apilio pJiiIo.venus, '\YesUYOod. 

Not uncommon near Ghunabatti. I took several specimens, but all 
except one, a female with an expanse of 5' 9 inches, were much broken. It 
sails about in the open, often high up amongst the trees, and apparently quite 
safe from the attack of birds, its strong scent, perceptible a couple of yards 
offi even now, three months after it was caught, being probably most dis- 
tasteful to insectivorous birds. 


Part II. 

Butterflies taken on the road between Ghunabatti, 2,260 feet, and 
Xurseong, 4,840 feet. 

(1.) Danais melaneiis. 

Common just above Ghunabatti. 

(2.) Damns aglea. 

One only taken. 

(8.) Lethe rolirm. 

Common along tbe road, 

(11.) Mycalesis malsara. 

One male only taken. 

65. Mg cal. or is gopa^ Felder. 

A single male. This species is new to the Museum collection. 

66. YpddMma sahra^ Moore. 

Common by the roadside. 

67. Yplithima nareda, Hewitson, 

Less common than the preceding. 
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(13.) Acrceamsta^ 

The larvse and pupa 3 of this insect covered the weeds all along the 
roadside. In the North-West Himalayas it is a local and rare species, in 
Sikkim it is the commonest butterfly seen. 

(14.) Cetliosia hiblk. 

Many seen. 

68. Getlioda cyane^ Drury. 

A much rarer insect than the preceding, a few specimens only seen. 

(18.) BymlrentJiia kyp;pocliis. 

One only taken. It is a very rapid flyer for so small an insect, but it 
frequently settles. 

69. Jimonia asterie, Linnaeus. 

70. Freds vecla^ Kollar. 

A water-loving insect, I have never taken it except in beds of streams, 
up and down which it flies keeping to a regular beat, and occasionally 
settling on a leaf, darting oft in pursuit of any intruder venturing near, only 
to return to the same resting place. It is a wary insect and not easy to 
capture unless waited for in the line of its flight when a quick stroke of 
the net may secure it. 

(25.) Sestina nmna. 

Males only met with commonly. 

(39.) Zemeros jlegyas. 

Very common, settled on the road and pathways. 

(41.) Lmn])ides ar dates. 

(45.) Lampides 

All the females that I have seen of this species have been smaller 
than the males. 

(54.) A^])ias Tiiigigo, 

Both sexes seen, males common. The intensity of the crome-yellow 
aptical spot on fore-wing and the ground-colour of the hind- wing seems 
variable, some specimens being much darker than others. 

71. Fieris canidia, Sparrman. 

Common near Kurseong. 

(57.) JFelomoia glaudpipe. 

An occasional one seen. 

72. Mes^erla eltola, Hewitson. 

One specimen only. 

73. Batanipa lliagava^ Moore. 

One taken near Ohunabatti, 


Paet III. 

Butterflies taken on the road between Kurseong, 4,840 feet^ and Dani-^ 
ling, 6,885 feet. 
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On botli occasions, botli going to and returning from Darjiling, 
I bad no sunsliine when traversing this piece of road, whieh accounts for 
the small number of Butterflies observed. 

',74. Hewitson.; " 

Males excessively common all along the road from about 5 miles above 
Kurseong to Darjiling. I only took one female, it hardly differs from 
the oj)posite sex. 

(66.) sahra* 

A"'few .specimens seen. . ' 

75. Limemtisdtwam‘,l)oxih\,lI.QW. 

Only two specimens seen. It is a very pretty insect on the wing, very 
rapid in its movements. It always settles with its wings wide outspread. 

(45.) Lamp ides jpiispa* 

Not uncommon, settled on the road in moist places. 

76. Her da androcles^ Doubl. Hew. 

Three males taken, many others seen. 


Pabt IV. 

The Butterflies enumerated in this part were taken on the road be- 
tween Darjiling and the Badamtan Tea Estate ; the greater portion between 
elevations of from 5,000 down to 3,500 feet. 

(3.) Lanais septentrionis. 

Very common at the lower elevation. 

(6.) LliipJma {Trepsiclirois) midamus. 

Many specimens of both sexes on flowers in the gardenat Badamtan. 

77. Lethe Icansa, Moore. 

A single male. 

(10.) Blpcitleris persem Ysa\ viscda. 

Common along the pathways. 

(14.) Cethosia hihlis, 

Botli sexes very common. 

78. Nepfls amla,lslQQrQ. 

A single male. 

(38.) JY^mplialis atliamas, 

A. single male of the green variety. 

79. Ablsara fpIUy Doubl. Hew. 

A fine male of this rare species. 

80. Lodona oimla, Isloove. 

One male. 

(19.) Lseiidodipsas le^tgafensis. 

Common, only males observed. 
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81* Bier is mdim^ Lucas. 

One female. A most rapid insect on tlie wing, reminding one much 
more of a Tachyris than a JBieris, 

82. Ba^inlio pans, Linnaeus. 

I took several males hovering over moist spots on the bank of a rivulet 
which crosses the road near Badamtan. 


■ Paro? V. ■ 

All the Butterflies referred to in this last part were obtained in the 
vallej of the Great Biinjeet, at an average elevation of about 1,000 feet 
only. The road follows the course of the river, and passes through a 
magnificent forest with an almost impenetnible undergrowth of bamboo, 
rattan-cane, &c. The road is often crossed bj small streams of water run- 
ning into the Riinjeet, and it was on the moist ground bordering these 
streams that I took most of the butterflies mentioned below. In places they 
were so abundant that when approached, they actually rose like a cloud pre- 
senting the most varied colours, forms and sizes. All along the road, 
however, butterflies were in wonderful profusion, never in my life before 
have I seen such numbers together belonging to so many species, 

83. Lethe cliandica, Moore. 

■ Males common. 

84. Lethe meJmra, Moore. 

Males settled on damp spots on the road. 

(8.) Lethe roliria. 

This appears to be the commonest Lethe in Sikkim, 

85. Neope bhaim, Moore. 

I found this most beautiful Satirid very common all along the road, 
settled with closed wings in damp places. On being disturbed it imme- 
diately flies off‘ into the jungle, where, settled amongst dead leaves it is 
completely hidden. 

(10.) Mycalesis perseihs var. visala. 

Males |)lentiful as usual. 

(11.) Mycalesis malsara. 

Also common. 

80. Myealesis cmawias, Hewitson. 

A single male taken. 

(12.) Yphtlmna philomela. 

Common amongst the grass. 

87. Zipaetis scylaw, Hewitson. 

Common. It has the habits of a Mycahsis, 

88. Llymnim imdularis, Drury. 

A few males only seen. 
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89. Dyeiis fcvina^ Westwood. 

A single male which I thought was a specimen of Euplcea {Trepnch- 
roi^ midamiis (an insect I did not see at all in the Eunjeet valley) when 
on the wing and captured as such, so admirably does this insect “ mimic’® 
JEihplma. 

90. Discoplwra celinde^ Stoll. 

Males common all along the road settled with closed wings on damp 
spots. When they dy they are particularly handsome, the deep indigo- 
blue of their iippersides glistening beautifully in the sun-light. 

91. Tlicmmantu dlores, Doubleday. 

A single specimen seen of this lovely insect. 

(14.) CeiJiosia 'bibUa, 

Common. 

92. Kallima inacliis^ Boisdiival. 

Three seen, one settled on a damp spot, the other two flying along 
the road and occasionally turning ofl at right angles to it to settle with 
closed wings and head doianwards on a stem of bamboo, where of course 
their close similitude to a dead leaf rendered their detection, unless the 
actual spot where they settled was marked, almost an impossibility. Their 
suddenly turning ofl: to settle at right angles to their line of flight is a 
characteristic I have observed in no other butterfly. 

(23.) JErgolis ariadne. 

Common as usual. 

(24.) Cyrestis tliyodamas, 

Not very common. 

93. Cyredis risa^ Doiibl. Hew. 

Very common. This species as well as O, tliyodamm ha-s the habit of 
suddenly settling, with wings wide outspread, on the zmderside of a leaf 
parallel to the ground, where it is completely hidden. This feat of gymnas- 
tics is confined to this genus alone as far as my experience goes and must 
be a great protection to it from its enemies, the disappearance of the insect 
is so rapid tliat unless one has actually watched it settle on the leaf it 
seems like magic. 

94. Btihochiona nicea^ Gray, 

Very common. It has ahold flight, is very pugnaceous, and always 
settles with expanded wings on a leaf or similar resting-place only to soar 
off in pursuit of the first intruder venturing near. It always returns to 
the same spot. 

(25.) Sestina nama. 

Males common, 

(26, ) Eurifus halitherses. 

Males only seen. It has a rapid flight, and never settles with ex- 
panded wings in conspicuous places as the female does. 
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95. LelctcJea ismeue^ Boubi Hew. 

Common. It has a somewhat weak flight. 

(28.) JSFeptis liordonia. 

Common. 

(31.) Nejptis emodes» 

Common. 

(33.) JSfeptis sicsmta. 

One male only taken. 

96. AtJipna maliesa, Moore, 

A single, pair taken. 

(35.) AtJipna selenophora. 

Common. 

97. Adolias Icesam, Moore. 

One male. 

98. Adolias sananda, Moore, 

A single male. 

99. Adolias apiades, Menetries, 

Both sexes very common. The}" usually settle with expanded wings 
like the rest o£ the genus, but not invariably as some genera {Cpredis 
Bliilocliiona, &c.,) do. 

(37.) Apafura parpsatis, Westwood. 

The females are evidently very sluggish, out of dozens of males I 
did not seen one female. 

(38.) N’pnpJialis atJmms. 

Green variety common. 

100. Wymplialis polycoma^ Cramer, 

A single specimen of one of the numerous varieties (? species) of 
this insect. 

(39.) Zemeros fleyyas. 

Common. 

101. Lampides malaya^ Horsfield. 

Common, settled on moist places. The specimens differ in some 
minute particulars from the Javan ones described by Horsfield. 

102. Lampides deeidia^ Hewitson, 

Decidedly common. 

103. Lampides parrhasius, Fabrieius. 

One male. 

(44.) Lampides elpis. 

Apparently confined to low elevations. 

101. Aplmmus syumay Horsfield. 

One female only seen. The whole of the species in this genus fly 
with the greatest rapidity. * 
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(47.) Ilerda eincles, Godart. 

Common. 

105. jSypolfC(Bna etolm, 

Very common. It is a rapid flyer, and on the wing at once remind- 
ed me o£ one of the common blue-bodied Dragon-flies which abound every- 
where near water. Is it j)ossible that a butterfly has mimiced’^ a Libel- 
hi'la ? 

lOG. Deiidorios petosiris, Hewitson. 

One male of this somewhat rare species. 

(50.) Guretis bulls. 

Common. 

107. Arliopala centaums^ Fabricius. 

One male taken. 

108. Fabricius. 

I met with many specimens of this pretty, weak -flying species. 

(81.) JBieris nadina. 

One male. 

109. Delias pasitlioe, Linnseus. 

Two specimens only of this rich-coloured species. 

110. Delias ago stlna^LL^'^it^oix. 

Two male specimens, both settled on damp spots. 

111. Mronia avatar^ "Koom, 

One very fine male. 

(56.) Gatopsilia pyrantlie. 

Common. 

112. Dapilio astorion^ Westwood, 

Both sexes fairly common. 

(60.) Dcqnlio lielenus. 

Common. 

(62.) Dapilio ancirogeus. 

Males common. 

118. Dapilio sarpedon, Linnmus. 

Common, This species, as also P, chanflms, Westwood, is parti- 
cularly fond of imbibing moisture from damp spots on the ground, and will 
return to the same place however often disturbed. 

114. Dapillo agameninofi, Linnseus. 

Common, but all the specimens much worn. 

115. Tagiades dasaJiara, Moore. 

Common. Always settles, like the rest of the genus, with wings 
wide outspread. 

116. Pterggospidea menalea, Moore. 

On^ specimen. Also settles with outspread wings. 
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117. Ismene henffaminii, Quenn, 

Two specimens. 

118. Jsmene amara, Moore; 

One specimen. The species of this genus as far as I know always 
settle with closed wings. 

119. Sesperilla {? Sal^e) Iwteisquama, Mabilie. 

One male. 

120. FampJiila {? Sal^e) zema, Hewitson. 

Common, settled on moist spots. 

121. JSam^liila augias^ liinnseus. 

One male, 

122. Fmnphila oncdsa^ Mooj^e. 

One specimen. 

123. jSamphila gola^lsioote. 

One specimen. 

(72.) Hesperia eltoU, 

Common, 

124 Hesperia cJiaga, l£ooTe. 

Common. This is the widest spread and commonest Hesperia in 
North India, met with everywhere from the plains to 8,000 feet elevation. 

125. Hesperia? semamoray 'M.ooxQ, 

One specimen. A new species to the Museum collection. 

126. Astictopterus diodes f 

The commonesi} Hesperia mm. Settles, with closed wings. 

127. Flesioneura sumitrayHloove. 

One specimen. Always settles with expanded wings, is very swift 
on the wing, and has the habit of ejecuting an aerial patrol up and down 
a small space, 

128. Flesionetira algsos, Moore. 

Common, both sexes taken, and all with one subapical white spot on 
fore-wing. It has the same habits as the preceding, 

129. JSFls ionades salsala^ Moore. 

One specimen. It is common in shady places amongst trees on the 
outskirts of Calcutta, and always settles with closed wings. 

The above 129 species of Butterflies were all taken under disadvantages. 
There was but little sun during the five days I collected, and I was obliged 
to cover a large extent of ground each day, so had no time to pause long in- 
likely localities, having literally to catch as I walked. I only mention this 
to show what can be done in Sikkim in the way of collecting and how ex- 
ceeding rich it is in Bhopalocera, could I have stopped longer in each place 
I should probably and without exaggeration have collected at least double 
the number of species here recorded. 
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VI. — On the relatiom of cloud mid rainfall to temperature in India, and 
on the opposite variatiom of density in the higher and loioer atmos- 
pheric strata. — By He^ey F. Blanfoed, F. E, S., Meteor o log leal 
Reporter to the Government of India. 

[Eeceived 2otli March, 1881 ; — Read 6th April, 1881.] 

In the Eeport on tlie Meteorology of the year 1879, which I drew itp 
last autumn, and which will shortly be issued, I had occasion to discuss 
the two subjects enumerated in the above title, in connection with the 
anomalous variations of temperature and barometric pressure, exhibited by 
the Indian registers during the last two or three years. As, however, they 
have a much wider bearing than merely in reference to the cotemporary 
phases of our Meteorology, and indeed may claim to rank among the 
more important pliysical operations which influence Indian Meteorology, 
I have thought that it might be of interest to extract these notices from 
their original setting in the pages of the Annual Report, and to ask the 
Society to give them an independent circulation in its Journal. 

1 have been the more prompted to do tins, because, in a recent number 
of the Journal of the London Meteorological Society, Mr. Douglas 
Archibald has discussed at length a nearly cognate subject, -viz,, the Varia- 
tions in the barometric weight of the Lower Atmospheric Strata in India.’' 
In this paper, Mr. Archibald refers to certain articles which the late Mr. 

* VoL VI. New Sor. No. 36, October 1880, Bir. Archibald’s paper was read on 
the 19fch May 1880. 
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J. Allan Broun, F. R. S. contributed to Nature’’ shortly before bis decease, 
and in which he endeavoured to show, that while air must unquestionably 
expand and contract according as its temperature rises and falls, the varia- 
tion in density so produced in no way adequately accounts for the annual 
variation of monthly mean barometric pressure at the surface of the earth. 
Mr. Archibald, following a method which I proposed in a paper in the 
Phil. Trans, in 1874, computes the variations of density, which the at- 
mospheric column below Darjiling undergoes month by month, in conse- 
quence of the variations of temperature, humidity and top-pressure ; and 
shows that the lower stratum of the atmosphere, thus subjected to a 
physical analysis, conforms in its changes, with near approximation, to the 
indications of theory ; and that, of the several causes affecting its density 
and static pressure, temperature is by far the%ost influential. This con- 
clusion is also that at which I andved in the paper above referred to, work- 
ing on far more restricted data than those discussed hj^ Mr. Archibald, but 
the best then available to me. 

Mr. Archibald has taken as the subject matter of his paper, the nor- 
mal or average values of pressure, temperature &e., as given by many years’ 
registers at Darjiling and Groalpara, In the latter part of the present paper, 
I have compared the abnormal variations of temperature with those of the 
density of the atmospheric column, below the three hill stations Chakrata, 
llanikbet and Pachmarhi, and have shown that, in their case also, tem- 
perature and density vary inversely, in accordance therefore with the 
results previously obtained by myself and Mr. Archibald, and in accordance 
also with the indications of theory. 

It seems, therefore, to be fairly established that, as regards the lower 
stratum of the atmosphere, the anomaly pointed out by the late Mr. Broun 
does not exist. Observation and theory ai'e here as consistent as the char- 
acter of the data would lead us to anticipate ; and we must therefore look 
to the condition of the higher strata of the atmosphere, those whicli lie above 
the level of our Indian hill stations, Darjiling, Chakrata &c., for the expla- 
nation of the apparent inconsistency to which Mr. Broun drew attention. 
In connection with this enquiry, the facts brought forward in the present 
extracts from my report seem to me to have much significance. 

I may mention that the whole of this was written and in type (for the 
Report) before I had seen Mr, Ai^chibald’s paper above referred to. 

Some other general questions of importance are referred to incidentally 
in the course of discussion, in the extracted passages. 

On the mean of all Indian stations, the temperature of the year 1879 
was slightly below the average, but it was by no means generally so in 
Northern India, In the North-West Provinces and Bengal, the mean 
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temperature of the year was slightly excessive* and in the Punjab, this 
was the case at as many stations as showed the opposite variation. This 
excess was due to the preponderance of the high temperatures of the first 
five months, which were not quite compensated by the depression of tem- 
perature which prevailed during the rains, and, more or less generally, in 
the later months of the year. In the Central Provinces, however, and 
Eajputana, the great depression of the closing months of the year more 
than counterbalanced the excess of the eaidier months ; and in the Dakhan 
and the Peninsula generally, a dei^ression of temperature characterised the 
greater part of the year. In Burma and Arakan, only the first three months 
of the year showed an excess of temperature^ that of the remainder of the 
year being rather below the average. 

Thus the progressive increase of the average temperature of India, 
which, as was shown in the Meteorological report for 1878, liad been in 
progress during the four years 1875-78, reached its climax in the last of 
these years, and has been followed by a considerable fall. The mean ano- 
malies of the five years are as follows : — 



1875. 

1876. 1 

1877. 

1878. 

1879. 

Number of Stations 

• • 

72 

I - 72 

74 

74 ; 1 

70 

Mean anomaly . . 


—0*29^ 

+ 0*08® 

+ 0*17® 

+ 0*62® 

— 0*1S® 

Progressive variation 

- 

•• 

+ 0-21 i 

: 1 

+ 0*25 

+ 0*45 

—0*75 


The result, therefore confirms the conclusion which I drew in the 
Meteorological report of 1878, and shows that the variation is not apparent 
only and due to any progressive change in the instruments employed. So 
far, it coincides with that found by Gautier and K5ppen for land stations 
in the trop)ies generally ; since the maximum coincides, approximately, with 
the recent minimum of sun-spots. 

A recent notice by Br. Koppen, in the July number of the Journal of 
the Austrian Meteorological Society, gives some highly interesting data 
of the temperature anomalies of large land areas of the ISforthern Hemi- 
sphere, during the last five years ; which indicate that the oscillation of 
temperature, shown above, was not restricted to India, but was shared by 
a large portion of Europe and Horth and Central America. The data are 
reproduced in the following table, in which the temperature anomalies are 
reduced from Dr. Koppen’s table, to their corresponding values in Fahren- 
heit degrees ; — 
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1875. 

1876. 

1877. 

1878, 1 

1879. 

Central Europe, 

—1-06 

— 0‘14 

'V+'G:*23';: 


—2*32 

Eastern North America, . * 

—2*30 

—0*31 

+ 2*02 


+ 0-38 

San Jos^ Central America 10® N., . . 

— 0’72 

—0*07 

,,+ l*31 

+ 1'55 


European Eiissia South of 55® N., , . 

—2*34 

-0*72 

~0-36 

+ 1*80 


Ditto ditto North, „ 

—3*42 

—1*08 

o-3C>: 

+ 2-70 

? 


In another table Dr. Koppen gives the temperature anomalies of the 
same years for those parts of Euro|>e and Asia which .show a de23artnre from 
this regular oscillation. It is to be observed that these include all those 
countries which are most directly influenced by the Gulf-stream : — 




' 1876 . 

1876 . 

1877. 

1878 . 

1879. 

Scandinavian Peninsula, 

• » 

—0*92 

—1*06 

+ 1-96 

+ 0-90 

—104 

England, 


—0 14 

+ 0*52 

+ 0*11 

+ 0*18 

—3-20 

Scotland, ♦ . 

. « « 

+0’49 

—O' 16 

+ 0-74 

+ 0-36 

—2-03 

Iceland and Faroe Isles, . » 

• % 

+ 2*2 

+ 0-9 

—0-7 

— 0-5 

+ 0-4 

West Greenland, , . 


+ 1'8 

, +0*9 

: +1*8 

+ 3-6 

I'::;" 

Italy, .. .. 


—0*7 

+ 0*2 

|■:^+0•4;■■:' 


h "■Y 

Caucasus, 4 Stations . * 

South-West Siberia and Amu Darya, 

-0*7 

+ 1*3 

+1-1 



6 Stations, . . . . 

South-East Siberia and Pekin, 

4 Sta- 

•• 

-0 7 ' 

o-s'' j 



tions, 


+ 0*2 

+ 0-4 

+ 0-2 

—0-02 

? 


The subject of Dr. Ivop|)en’s paper apjDears to have been suggested by 
a paper of Mr. Douglas Archibald’s in * Nature’ {26th February 1880), 
wherein it is sought to show that the periodical heat waves, brought to 
light by Professor Piazzi Smyth, on the evidence of the rock temperatures 
of Calton Hill, Edinburgh, are dependent on variations in the mean cloudi- 
ness of the atmosphere ; since the periods of highest ground temperature 
are those of minimum cloud and vice versd. This view of Mr. Archibald’s, 
viz., the dependence of temperature on cloud proportion, aj>peai*s to be in 
part identical with that which I put forward originally in my paper, “ On 
some recent evidence of the variation of the Sun’s Heat,” in the 
ALYth Yolume of this Journal (June 1875), wherein I endeavoured to 
show that, the temperature of the lower atmosphere, on the land surface, 
in India, depends much more on the <][uantity of cloud and on the rainfall 
than on that variation of the solar heat intensity, the periodicity of which 


m 


18S1.1 ^nd rainfall to iempemtiire in India, 

was brought out in the data discussed in the paper. As regards India, I 
go beyond Mr. Archibald, however, in attributing even greater importance 
to the evapoi-ation of rainfall than to obseui‘ation of the sun by cloud. 

In a short paper, written in reply to some criticisms of Dr. Hann and 
Dr. Koppen, which I have lately communicated to the Journal of the Aus- 
trian Meteorological Society, I had given some recent data whieli bear 
strongly on these views ; since they show that both the ground tempera- 
ture and that of tlie lowest stratum of the atmosj)here are dependent, in a 
very high degree, on cloud and rainfall ; and that, in India at least, this 
effect is so great, that it must, in all probability, outweigh and mask any 
direct influence of variations in the intensity of the solar radiation. 

In the first place, I give a comparison of the mean temperatures of 
the air and ground at Alipore (Calcutta) Observatory, in the first five 
months of the two years 1870 and 1880. The air temperatures are those 
recorded under a shed of the usual pattern, consisting of a thatched roof 
simply supported on posts, and open, therefore, on all sides to the wind, 
beneath which the instruments are exposed, about 4 feet above the ground. 
The ground temperatures are obtained with a verified standard thermome- 
ter, the bulb of which rests on the ground at the bottom of a wooden tube, 
3 feet below the surface, the arrangement being similar to that known as 
Lament’s. The place of exposure is a grassy surface, (the grass being 
short and in the dry weather thin), freely exposed to sunshine and rain: — 



Temperatuhe. 

GlOTJI) PRO- 
PORTION. 

Eainfall : 

INCHES. 

;EaINY DATS.’' 

Am. 

CtROUND. 


1879. 

1S80. 

1879. 

1880. 

1879. 

1880. 

1879. 

1880. 

" 1879.;; 

1880. 

January, , . 

65*0 

65 8 

72*4 

72*6 

0-39 

2-G3 

Hit' 

0*05 



February, ... 

'III:: 

69*9 

745 

74-7 

1*74 

3-05 

0*21 

2*91 

■'1: 

6 

March, 

79'1 

78-6 

79*8 

78-3 : 

0*79 

■2*72 

Nil 

0*54 

' »** " 


April, 

85*2 

-84. 2: ■ 

86*3 

84 1 

2*43 

2-64 

.'■Mil, 

1*91 


6:- 

; May,; 

85-2 

83*6 

90’2 


4*59 

5-21 

V,;3*22,' „ 

':;-4*87 

■■ ■■^9,;.,: 

12 

Mean or Sum i 

77 3 . 

\ 76*4' : 

80*6 

79*0 

1*99 

3*13 

3:*43;; 

"'10*28 

: .m':: 

27 

Biflbrence, ... ■ 


—0*8 

■V ■ ! 

—1*6 

••• 

+ 1*14 

... I 

^+:6:-85^ 


■+I7 


Hence, it appears that, in the month of January, an excess of 1-64 of cloud, 
with an insignificant rainfall, accompanied an increase of O’S® of air tem- 
perature. But in February, an increase of only 1*31 of cloud and of 2 70 
inches of rain lowered the mean temperature In March, an increase 

of 1*98 of cloud and of 0*54 inch of rain, on only two days, eoiiieided with 
a reduction of 0*5°. In April, an increase of only 0*21 of cloud and 1*91 
inches of rain, on six days, a reduction of 1*0®; and, in May, an increase 
of 0*62 of cloud and 1*65 inches of rain, on three additional days, a reduc- 
tion of 1*6^ of temperature. But the temperature of the ground, in which 
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the cooling effects of cloud and rain, (the latter especially,) are cumulative, 
exhibits their influence in a far more striking manner. As the result of 
the differences of tlie five months, the ground temperature of May 1880 
was not less than 4-7° below that of the corresponding month of 1879. 

That the effect of the cloud and rainfall on the temperature of the 
air was so much smaller than on that of the ground, is doubtless owing to 
the fact that, after January, the winds of Calcutta are chiefly from the sea. 
This too perhaps explains the very striking fact, that on the average of 
two complete years^ observations, the temperature of the ground, at a 
depth of 3 feet, is not less than 5® higher than that of the air: 

Such being the effect of cloud and rain, at a station situated only 60 
miles from the sea, and but 20 miles from the broad estuary of the Hoogh- 
ly, up which much of the sea wind blows to Calcutta, it may be expected 
that, in the continental climate of Upper India, this influence will be far 
more pronounced. That such is, in fact, the case, is strikingly shown by a 
comparison of the temperature, cloud and rainfall of the North»West Pro- 
vinces in the dry and rainy seasons of 1877 and 1879 respectively. In the 
former year, the months of March, April and May were unusually cloudj^, 
and the rainfall, although not excessive, was, on the whole, above the 
average. In 1879, these months were unusually dry and serene. On the 
other hand, the conditions of the rainy months, June, July, and August 
of the two years, were relatively reversed ; the rainfall of 1877 being very 
deficient, while that of 1879 was more copious than usual. The result of 
these variations on the temperature is well shown in the following table, 
which gives the mean temperature anomaly, the mean cloud proportion, 
monthly rainM and number of rainy days deduced from the abstract 
registers of the five stations, Meerut, Agra, Lucknow, Allahabad, , and 
Benares : — 



Tempeeatuee 

ANOMALY. 

Cloud peo- 

POETION. 

Eainpall : 

INCHES. 

Rainy days. 

1S77. 

1879. 

1877. 

1879. 

1877. 

1879. 

1877. 

^ 1879. 

March, 

••• 

... 

. 

+ 0-9 

3*85 

2*47 

"■6*58 

0*18 

'2*0 ' 

1*4 

Ajuil, 

... 


— 4:-0 

+ 3 7 

3*22 

1 03 

0 52 

0'07 

1*6 

0-4 

May, 

... 

... 

—1*3 

+ 47 

2'63 

1-38 

0 43 

0-02 

•■■■:■ '1*0 ■■■■", 

06 

Mean, ... 



-^2'2 

+ 37 

3-23 

1-63 

0*51 

0-09 

7*7'"' 


Diflerence, 

... 

... 

v-f':' 

+ 5*3 


—1*60 


— 0-42 



June, 


... 

+ 1-8 

-^‘8 

3-26 

4*66 

1*40 

478 

3-0 

9*2 

July, 

... 

... 

+ 4*3 

—20 

5*48 

7*91 

3*00 . 

U-61 

6-0 

16 2 

August, 

... 

... 

+ 68 

—2 0 

4*41 

8*07 

v3*21\ 

: 1M4 

4*8 

22 6 

Mean, ... 

*** 


+ 4*3‘ 

—1*6 

4-38 

6*88 

2*54 

918 

4*6 

16*0 

Difference, 

... 

... 

... 

—5*9 

... 

+ 2*50 

... 

+ 6-04 1 


ai*4 
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It must not be overlooked that, both in the dry season and in such an 
autumnal season as that of 1877, cloudless weather is accompanied by hot 
westerly winds, while cloudy weather is usually characterised by compara- 
tively cool easterly winds j and it may therefore be objected, that a large 
part of the temperature difference shown in the above table, is dependent 
on the wind and hot on the local effect of cloud and rain. And this objec- 
tion may be admitted, in so far, that the temperature effect is not strictly 
of local origin. But the beat of the westerly wind, itself, is simply owing 
to the dryness of the adjacent tract ' For the heaviest rain that falls in 
the North-West Provinces in July and August is brought by westerly 
wdnds, which come from the Arabian Sea. These blow across Eajputana 
and Central India, the surface of which has then been cooled by the rain 
already fallen ; and under these circumstances westerly winds are cool 
winds. The supposed objection, therefore, has no real validity. 

The above data show that, both in the dry season and the rainy 
season, the anomalous temperature of the air depends principally on the 
cloud and rainfall ; the effect of both these being to lower the tempera- 
ture ; in the case of the former, by obscuring the sun, in that of the latter, 
by the evaporation which ensues, and which reduces the temperature of both 
the ground and the air in contact with it, not only on the days of raiiif'all, 
but generally for one or two days afterwards. In November and Decem- 
ber, however, when the temperature is falling rapidly, the influence of these 
agents is relatively less powerful, and the final result is of a different 
character. In these months, the total loss of heat by radiation from the 
ground, under a clear sky, exceeds the total gain from solar radiation under 
similar conditions ; and, accordingly, the presence of cloud, which tends to 
arrest both, results in maintaining the temperature above the average. 
The winds, which bring the vapour to form the cloud, also contribute to 
maintain a high temperature ; since they come from the seas around India, 
the temperature of which, at this season, is higher than that of the land. 
It is true that, in the cold season, as in the hot dry season, a warm period 
due to southerly winds and cloud, if rain falls, is almost always followed 
by a few days of excessive cold, as in the dry season ; but, on the whole, 
the former effect is preponderant ; and in November and December accord- 
ingly, the rule which holds good for the greater part of the year is revers- 
ed, cloudy and rainy months having a positive, and clear dry months a 
negative, temperature variation. This is well shown by the following 
table, which gives the mean temperature anomaly, cloud proportion, rain- 
fall and number of rainy days of the six Punjab stations, Dora Ismail 
Khan, Rawalpindi, Sialkot, Lahore, Ludhiana, and Delhi, for November 
and December, in each of the five years 1875-79 : — 
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Hence, it appears that, the months of November and December have a 
temperature above the average in cloudy years, below it in clear and serene 
seasons. It is hardly to be expected that the anomalies of temperature 
and cloud should show a more definite numerical relation than is exhibited 
in the table, since the actions concerned are somewhat complicated ; and 
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while the inflaences of cloud and of the wind on which the cloudiness 
depends, are such as tend to raise the temperature, the evaporation of rain, 
as already pointed out, tends to lower it. That the preponderating agency 
is that of nocturnal radiation, receives confirmation from the figures in tlie 
following table, which is based on the register of the same six stations in 
.the Punjab. This shows, together with the temperature anomaly of the 
months in question, the anomaly of the nocturnal depression of the thermo- 
meter for terrestrial radiation, and also that of the solar therraometric 
excess. The signs flim and minn^ indicate the magnitude of the effect in 
each case, i. the variations of these temperature differences, as compared 
wdth the corresponding respective averages. A + sign indicates a greater 
nocturnal depression (below the air temperature) than the avenige, or a 
greater excess of the solar thermometer (above the air temperature) and 
triee vers(L The comparison is restricted to the last three years, for which 
alone we have comparable observations of the nocturnal radiation. 



In every case, the air temperature anomaly has the opposite sign to 
that of the nocturnal depression, indicating that, when the loss of heat by 
nocturnal radiation is less than usual, the mean air temperature of the 
month (not of the night only) is above the average ; and that when the 
nocturnal radiation is greater than usual, the mean air temperature is below 
the average ; and this action is sufficient to outweigh the varying intensity 
of solar radiation. 

It is only in the months of November and December, that the air 
temperature shows, distinctly, the predominant iniluenee of nocturnal 
radiation, as aF:ected by cloud. In October, solar radiation on the one 
hand, and evaporation on the other, seem to be more effectual in inilu« 
encing the air temperature than the variations of nocturnal radiation; 
and thus, an excess of cloud is more frequently accompanied with a nega- 
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tive than a positive anomaly of air temperature. In January, the two 
kinds of action are more nearly balanced. This conclusion is illustrated 
in the following table, which exhibits the mean results of the six Punjab 
stations above enumerated in the five years 1875-79. 
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In any discussion of the causes whicii affect the temperature and 
modify the temperature anomaly of any giyen month or other short period, 
there is one important circumstance y^hieh must not be overlooked, al- 
though it is rarely referred to in the discussion of such c|iiestions. This 
is the temperature of the ground. It seems to be estahlished by the 
observations of ground temperature, which have been made at Oalcutta 
during the last two years, that the ground, to a considerable depth, serves 
as a reservoir of heat, the slow emission of which probably exercises an 
appreciable influence on the temperature of the lowest air stratum 5 and 
this will be more especially the case in a region such as the Punjab, w^here 
(in the cold season more particularly) the air has but little movement of 
translation. This effect becomes a|)parent, when two or three months, in 
succession, are characterised by abnormal dryness or its opj)osite, by the 
gradual exaggeration of the tem|>eratitre anomaly, whether positive or 
negative, in the successive months. Of this phenomenon, examples have 
been given in the table on a previous page, more especially in the case of 
June, July, and August 1877, and March, April, and May 1879, in the 
North-Western Provinces; and many others may be noticed, in glancing 
through the tables of temperature anomalies in the annual meteorological 
rei^orts. On the other hand, to the same modifying influence, may proba- 
bly be traced in a large measure, the fact that homonymous months may 
be very similarly characterised by unusual dryness or dampness in two differ- 
ent years, and yet there be a considerable difference in the temperature 
anomaly, if the period of a month or two immediately preceding has been 
of a different character in the two years compared. An instance of the 
kind has occurred during the present year (1880), which will be duly 
noticed in the annual report for that year. 

To sum up the princi|)al conclusions arrived at in the foregoing dis- 
cussion. At all times of the year, the air temperature is dependent, 1st, 
on the quantity and intensity of the sunshine ; 2 nd, on the terrestrial radi- 
ation, which is predominantly active as a cooling action only at night ; and 
8 rd, on the evaporation of rain. The influence of cloud, which checks both 
solar and terrestrial radiation, is such as, in conjunction with the rainfall, 
(which varies more or less with it), to lower the temperature 

from February to October, to raise it in November and December. On the 
mean of the whole year, therefore, cloud and rain exercise a preponderating 
cooling influence. The immediate effect of these agencies is, however, 
much modifled by the condition of the ground, which acts as a reservoir of 
heat, and thus renders the temperature of any moderate period, to a certain 
extent, dependent on the condition of the period j>receding it. 
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In general, and witK but few and temporary exceptions, the pressure 
o£ tile whole of India, was, throughout the year 1879, as persistently below 
the average, as it had been above it during the two years ending with 
August 1878; the depression, which set in in September 187S, having been 
almost continuous up to, at least, the end of 1879. As in the case of the 
preceding and opposite anomaly, this condition was evidently not due to 
the reduced density of the lower atmosphere, except partially in the months 
of April and May. For, the density of the lowest stratum, and therefore 
its static jjressure, was above the average in March, and, in most cases, 
from June to the end of the year ; on the mean of the whole year, the 
pressure of this stratum was in excess ; as might have been expected from 
the fact, that its mean temperature was below the average ; but this excess 
was more than neutralised by the deficiency of pressure of the higher strata, 
and the total pressure was in defect in all months, excepting July and 
partially in March, June, September, and November » Thus, then, we 
have, in 1879, conditions precisely the reverse of those obtaining in 1877 
and the earlier part of 1878, when the temperature of the lower stratum 
being excessive, was accompanied by a density less than the average ; but 
this anomaly was neutralised and outbalanced by the excessive pressure of 
the elevated strata. 

Is this contrast of conditions in the lower and higher atmospheric 
strata, thus doubly illustrated in the barometric features of the last three 
or four years, a law of general incidence ? and is it traceable to the play of 
physical processes which accompany these abnormal conditions ? There are 
many circumstances which lead me to think this probable. 

I must premise tha^ the opposition of conditions, the coincidence of a 
decrease in the density of the higher with an increase in that of the lower 
strata of the atmosphere, and vice versa, so far from being an extraordinary 
feature of our atmosphere, is one of regular annual occurrence in India. 
In Central India, May, in the North-Western Provinces either May or 
• June, (according as the rains begin early or late), is the hottest month in 
the year. The first fall of rain brings about a rapid fall of temperature 
and with it a corresponding increase in the density of the lower air 
stratum ; but notwithstanding this increase of density, there is no corre- 
sponding increase in the total pressure of the atmosphere. . On the contrary, 
the minimum pressure does not occur until some weeks later ; and, at the 
hill-stations, from 4,500 to 7,000 feet, above the plains, the pressure of the 
atmosphere continues failing till July. Hence, it must be concluded that 
the setting- in of the rains is accompanied by a decrease in the static pres- 
sure of the higher strata, which compensates, or more than compensates, 
the increased density of the lower. The following data serve to illustrate 
this 
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Hoshangabad and Pach- 

MAEHI. 

RoOEKEE x\ND OhAIvEATA. 


May. 

June. 

July. 

May. 

June. 

July. 

Temperature of lower station, 

92*r 

88-1° 

79-5° 

S7‘7® 

90-2° 

84-6° 

Pressure of lowtir station, ; 

28-675" 

28-584" 


28 754" 

2S-615" 

28*017" 

Barometric weight of iiitor- 
Tening air stratum, 

2-340" 

2-332" 

S 2*367" 

5-545" 

5-462" 

5.4.99^^ 

Pressure of upper station, ... 

26-335" 

26-252" 

26*22o" 

23-209" 

j 

23-153" 

23*118" 


On the other hand, the months in which the temperature is lowest on 
tlie plains, and the lowest stratum of air, on the average, most dense, are 
December and January ; but at the level of the Himalayan hill-stations 
Murree, Chakrata, Darjeeling, <fce., the pressure in December is lower than, 
in November, and in January still lower ; and at that of Leh it falls from 
October to February, in which month, according to our present data, 
occurs the absolute minimum pressure of tlie year. These facts seem to 
point to the conclusion that, at some greater elevation, (perhaps at that of 
the Karakoram plateau), the annual oscillation of pressure is probably 
approximately the reverse of that which takes place on the plains of India, 
the maximum occurring when, in the lower atmosphere, the summer mon- 
soon is at its height ; and the minimum in January or February. 

In seeking the physical explanation of these changes, it may be postu- 
lated at the outset, that the variations in the density of the atmosphere 
with wduch we have to deal, whether those of the higher or lower strata, 
are mainly due to variations of mean temperature ; to which, indeed, the 
influence of variations in the quantity of vapour constituent, (regarded as 
replacing dry air of the same tension), is of quite subordinate importance. 
I have shown elsewhere, that the reduction of barometric weight, which a 
column of air, 7,000 feet high, undergoes from Januaiy to July, over the 
plains of Bengal, is due to the rise of tem23erature in the proportion of 
to only consequent on the replacement of dry air by vapour ; and the 
relative importance of temperature may be shown more in detail and with 
more direct reference to the present discussion, by the following comj^ari- 
son of the temperature and barometric anomalies, extracted from Tables XI 
and YIII in the Eeport on the Meteorology of 1879. 
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Chakhata and 
Roobkee. 

Ranikhet and 

BAItEILLY. 

PACnJIAlUII AND 

Hosiiangabad. 

Barometric 

anomaly. 

Mean tem- 
perature 
anomaly. 

Barometric 

anomaly. 

Mean tem- 
perature 
anomaly. 

Barometric 

anomaly. 

Mean tem- 
perature 
anomaly. 

«Tamiary 

—’007 

1 ■+ 2*0 

— -oio 1 

+ 2-7 

—•002 

' ' +,'' 0 * 3 ;,' 


—■019 

: + 1*3 

—•014 ' 

: + 1 - 5 , 

+ 'Oil 

+ 0*9 

'■'■"■llarch ■. , ... ... ... 

+ •on 

-. 0*4 

+ -007 

— 0-4 

+ •014 

— 1*7 

April ...... 

— 035 

+ 3‘6 

—•038 

^+S'5 

—•021 

+ 0-8 

May , 

—•044 ■ 

+ 4-3 

—•048 

^ + 0'4 

—•015 ' : 

+ 0-7 

June 

+ 'Ooo 

— 2*6 

+ '046 

— 1-6 

+ • 014 ' 


July 

+ ■042 

— 1*5 

+ -044 

— 1*9 

: +-001 

+ 0'4 

Aii<>-usfc 

+ •031 i 

— 2-0 

+ *030 

— 1-6 

1 +*014 

— 1-3 

Septem'ber 

+ •024 


+ •017 

— 0-1 

■ +-021 

, '— 1*1 

October .... 

+ •009 

i ■ ^ 

+ •002 

— 0-4 

+ -009 

— 1*6 

November ...... 

+ •067 

— 2-5 

+ *037 

— 2-7 

+ -034 

— 4*9 

December 

+ •028 

— 1-3 

+ •015 

— 2-4 

+ •024 ' 

— 5*1 


Considering the character of the data, that they can be regarded, at 
best, as affording rough approximations to the mean condition of the 
atmospheric stratum dealt with, as regards both density and temperature, 
and that variations of superincumbent pressure and humidity are' entirely 
left out of account, the oj^posite march of temperature and density, exhibited 
by this table, is sufhciently striking, and affords a very satisfactory con- 
firmation of the fundamental postulate. With respect to the higher atmo- 
spheric strata, direct evidence is of course wanting ; but it may fairly be 
inferred that the variations of temperature therein, are at least as influen- 
tial, relatively, on the density, as in the lower atmosphere here dealt with. 

If these views be admitted, the frequent concurrence of a diminished 
density in the lower strata with an increased density of the higher, and 
mee versd, resolves itself into this, that the temperature of the higher and 
lower strata tend to vary at opposite directions, the one being in excess 
when the other is in defect j and the discussion of the problem resolves 
itself into that of the processes by which the temperatures of the lower 
and higher strata are respectively influenced. 

The conditions which principally affect variations of temperature on 
the land, (in India) have already been discussed. It has been shown that 
the most influential of these are the presence or absence of cloud and the 
evaporation of rainfall. That, excepting in one or two of the winter 
months, an increase of cloud is accompanied by a reduction of temperature, 
and, at all seasons, without exception, the eva|)oration of rain produces a 
similar effect. But the effect of cloud and the precipitation of rain, on the 
temperature of the higher atmospheric strata, must be of precisely the 
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opposite character. In the first place, the very condensation o£ the vapour 
which forms them, sets free a quantity of latent heat, which retards the fall 
of temperature, that would- otherwise take place in every ascending current ; 
and such currents exist in the large majority of rain clouds, if not in 
all; and, secondly, the solar radiation, which the cloud stratum shuts o*^ 
from the earth, must be partly absorbed in the evaporation of the cloud 
surface. 

Hence, there seems to be much probability, that the temperature ano- 
malies of the higher strata of the atmos|)here, as a general rule, are of the 
opposite character to those shown by our land observatories at low levels; 
hut if so, the elevation at which this law holds good, must be considerably 
greater than that at which the hill ohservatories of the Himalaya afford 
the means of verifying it. 



VII. — Description of a rain-gauge ivith evapomeier^ for remote and seclude 
ed statmis. By H. F. Blaotoed, F. E. S., Meteorological Beporter 
to the Government of India, 

(With Plate XV.) 

[Received 25tli Marcli 1881. Read 6th April 1881.] 

In the autumn of 1879, I received, through the Government of India, 
a description and sketch of a rain-gauge proposed by Mr. Hutchins, 
Assistant Conservator of Forests in Mysore, for the j)urpose of collecting 
the rainfall at remote and rarely visited stations, such as in certain forest, 
tracts, and other places, where there are no permanent residents, and which 
can be visited only at longer or shorter intervals. There are, it is true, 
several forms of rain-gauge provided with mechanism for the purpose of 
registering the fail, but these are expensive at the outset, and if, as fre- 
quently happens, the mechanism becomes deranged, the gauge must as a 
rule be sent to a Presidency town or some large Government workshop for 
repair ; involving further expense and an interruption of the record, at a 
time, perhaps, when it is most inconvenient. 

Mr. Hutchins’ idea was to provide a gauge of sufficient capacity to 
hold the rainfall of a month or even longer period, which might be mea- 
sured on periodical visits to the station ; and since, under such circumstances, 
there must always (except in prolonged wet weather) be an appreciable 
loss by evaporation, he proposed to use an evapometer with the gauge, 
which should show the evaporation in the intervals of the measurement ; 
which quantity, being added to the rainfall collected and measured, ’would 
give the total fall in the interval. 
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The instirament j)roposed bj Mr. Hutchins consisted o£ two cjlindrieal 
vessels of equal size, 8 inches diameter, one three times as deep as the 
other, which were to be buried side by side in the ground. The deeper 
which was to receive the rain, was surmounted by a funnel of the usual char- 
acter, also 8 inches in diameter \ having a small hole at the bottom, through 
which the rain should run into the receiver. The other, which was to 
serve as an evapometer, was closed by a conical cover with a small hole at 
the apes ; and over this was supported a second conical cover of the same 
diameter, leaving an interspace of about 1 inch, through which tlie vapoiiy 
might diffuse and escape around the edges. Both were to be padlocked, to 
prevent any vitiation of the results, by unlicensed interference, on the part 
of any too curious enquirer. 

Before having the instrument constructed, I slightly altered the 
design, by reducing the size of the outer or protecting conical cover of the 
evapometer, and surrounding both the receiving cylinders with a second 
outer cylinder, in order to protect the upper part of the receiver more 
effectually against direct heating by the sun. The instrument, thus modi-. 
fied, is represented in the accompanying figure ; it was made at the Mathe- 
matical Instrument department and in March ISSO was set up at the Alipore 
observatory ; (buried in the ground, in the immediate neighbourhood of the 
6 inch Symons gauge, which serves for the daily moasurement of the rainfall. 

At the beginning, 4 inches of water, as measured in the measure-glass, 
for the 8-inch gauge, was placed in the evapometer, and an equal quantity 
in the receiver of the gauge, (in order to provide for evaporation in antici- 
pation of rain). At the end of a month, the water in both cylinders was 
measured ; and the difference taken as representing the rainfall of the 
period. Four inches of water was then replaced in each cylinder, and the 
instruments were closed and left untouched for another month. 

Thus the rainfall collected in the new gauge was measured once a 
month only, while that in the smaller Symon’s gauge was measured daily j 
and as this comparison was carried on throughout the rains and the subse- 
quent fine and cold season, the new form of gauge has been fairly tested. 
The results are given in the following table ; the rain of both gauges having 
been carefully measured, and the accuracy of the measuring-glasses verified 
by weighment of their contents. The small corrections, resulting from 
the verifications, have been applied to the figures in the table. 


^ In the drawing sent one was 20 inches the other about 7 inches in height. 
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edapometer, for remote and eeolwded stations. 




Oomparative table of the rainfall at Alipore observatory^ as measured daily 
in a o-incli yawge^ and monthly in an S-inch gauge loith evaponieter. 


Month. 

Actual Measueement, 
Monthly. 

Corrected differ- 
ence-rainfall. 

J 

Total of daily 
measurement. 

Eiror of month- 
ly measure- 
ment. 

Evapo- 

meter. 

Gauge. 

Differ. 

ence. 


Inches. 

Inches. 

Inches. 

Inches. 

1 Inches. 

Inches. 

April ... . . . 

S'08 

5-91 

2-83 

2^88 

2’01 ■■ 

+ 0-87 

May 

3-37 

8*90 

5-53 

,5-63 

4-88.. 

■ + 0‘7o 

June ...... 

3-68 

IS 70 

lo*02 

15'B1 

14' 78 

-f- 0*53 

July 

3-58 

17-03 

13 4o 

13-71 

13 '46 

+ 0’2o 

August ............ 

3-74 ■ 

17*18 

13 44 

13*70 

13*33 

-f 0*37 

September ........ ...... 

3-63 

16-90 

iS'32 

13 07 

13*17 

-f 0*40 

October 

3*70 

8-97 

0-27 

5*37 

0*11 

-f 0-26 

November .... .... 

3-62 

3*96 

0*34 

0*3o 

0 02 

0*33 

December 

3 61 

4-05 

0'44 

0*45 

0*lo 

-f-0-30 

January .... 

3-64 

3-90 

0*26 

0-26 


+ 0*26 

Total 

... 

... 

... 

71 23 

66 91 

+ 4-32 


Tiie quantity shown by the new gauge is therefore constantly in 
excess j and there can he little doubt that this is owing to the evaporation 
from the evapometer being greater them from the gauge. Nevertheless 
for a rough measurement of the rainfall, in the rainy season, the instru- 
ment may serve faudy enough j and I think that one or two slight alterations 
may very much improve its working. 


It is not difficult to decrease the evaporation in the evapometer by 
increasing the size of the outer cone, and a few trials will show what 
dimensions give the best result. 



YIII. — Oti some Jjepidopteroiis Insects belonging to the Rliopalocerows 
Genera Euripus and Penthema from India and Bur mail, — By J. 
Woob-Masox, Deputy Supermtendent, Indian Museum,, Calcutta, 


[Received oth February ; — Read Gth April, 1881.] 

(With Plates III & lY.) 

1. Etjbipus coi^similis. PL lY, Fig. 3. 

Biadema {Eestina) eonsimilis, Westwood, Gren. Diurn. Lep., vol. ii, p. 281, note, $ . 

A fine specimen of the female of this striking species taken in the 
autumn of the past year in the Thoungyeen forests, British Burmah, by 
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Captain C. T. Bingbam bas been courteously lent to me by my friend 
Captain G. F. L. Marshall for figuring along with its Soutli-Indiim 
representative. 

2. Eunipirs coj^siMiLis, var. meridionalis. PL lY, Fig. 2. 

2 , Dife'S from the preceding in having the markings of the upper 
sidej^n all the wings straw-coloured instead of pure and dazzling wliite ; 
the basal two-thirds of the long streak in the interno-mecliaii space, as also 
the streak in the sutural area, of the anterior wings obsolete, and the sub- 
marginal short streaks at the apes of the same wings as prominent as 
those which succeed them; and all the venation of the posterior wings 
much more broadly dark-hordered, with the black 2 >atch referred to in the 
original description of Ij. comimilis consequently much less defined. 

All the wings are bright carmine at their insertion on the under side 
just as in typical jSJ. consimilis. 

Hab. Trevandrum, Travancore, South India. 

Specimens of the following species were received in the same collec- 
tion with the preceding \—Danais grammica, Boisd. ( = D. ceylonica, 
Felder); Btipla^a core, QvmxQri E. ? montana, Felder ; Ilyealesis anaxias, 
Hewitson, M. jimonia, l^\x\iQv yMelcmitis trisik ? Felder, ilf. lech, Linn. ; 
TaTantirrhcea 3£m^slialli, gen. et sp. nov., W.-M. ; Zipoetes'^ saitis, Hew. ; 
Elymnias caudctta, Butler ; Eiscophora lepicla, Moore ; Cirrliocliroa lanJm, 
Moore ; Cynthia erota, Fabr. ; Messaras erymantliis, Drury, var. without 
spots on the apical black of the anterior wings ; Neptis varmona, Moore 
Ahisara pnmosa, Moore ; Lycaena etliion, Douhld. and blew., L. clecklea. 
Hew. ; Scolitmitides nyseus, Guer. ; Ilyrina atymnus, Cr. ; Heris remha, 
Moore ; Tdcliyris paulina, Cr. ; Eronia Valeria, var. pingasa, two fine 
females; 'Schomoia glamippe, lAnxi. Eapilio eurypyliis, Linn., P. antu 
pliates, Qi\,E,aristoIocliiae, Fabr., E. joplion,(Ivscy, P. dravidarum, W.-M., 
a fine series of males, P. polymnestor , Or., and Ornitlioptera pompeus, var, 
mines, Cr. 

8. Penthema bisarda. PL HI, Fig. 1. 

Numerous specimens of both sexes of this well-known species are in 
the Museum from the Sikkim Hills, the Naga Hills, and the southern 
sloi)es of the Khasi Hills (Sylhet). 

The setose clothing at the base of the posterior wings between the 
median and suhmedian veins is scanty and cretaceous-white like the mark- 

The specimen figured is a male. 

* ^Zihoetei^ or ^Zipcetes* (Zt^olrTjs yel Ziiroirrjs), not ^Zipaetu\ nor ^ZipmtiB\ 
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4. Pejs-thema baelisa. PL III, Fig. 2. 

P. darlisa^ Moore, Proc. Zooi. Soc. Lojid. 1878, p. 829, $ ^ , 

Both sexes o£ this distinct species were described bj Mr. Moore from 
specimens in mj collection obtained in April at Meetaii in Upper Tenasse- 
rim at an elevation of 8,000 feet. 

Two specimens of the male out of many captured in March last bj 
Captain Bingham in the Tlioiiugyeen forests have been presented to the 
Museum by Captain Marshall. 

This species also dilfers from P. Usarclri in its broader wings, a charac- 
ter not mentioned by Moore in his description of the species. 

The scanty setose clothing of the base of the posterior wings is 
fuscous, 

5. Penthema BrjroHAMr, n. sp., PI. lY, Fig. 1. 

S . Differs from P. darlim in having fully the basal half (including 
tlie same extent of the abdoinial area in the posterior wings) of all the 
wings devoid of markings, the sub marginal and discal series of spots alone 
remaining in both pairs ,* these two series of spots are bluish- white in the 
anterior wings and of a beautiful straw-yellow in the posterior wings ; 
tliey are, in fact, of the same colour, size, and shape as in P. dm-rlisa ; but 
the inner of the latter two series is closer io the outer, which is placed at 
the same distance from the external margin of the wings. Tlie wings are 
all also somewhat narrower than in P. darllsa, thus approaching those 
of the typical species ; and the posterior pair are furnished on the basal 
half, between the median and submedian veins and in the diseoidal cell, 
with a thick and conspicuous furry clothing of rich dark fuscous setae 
exactly matching the dark ground-colour of the wings and the abdomen 
of the insect in shade, which setose clothing is so scantily developed as to 
be quite inconspicuous iu both the previously described species. The 
whole body, too, but especially the abdomen, is mueb darker-coloured than 
in either of them. Shadowy traces of the lost spots are faintly discernible 
on the anterior wings. 

Hae. The Thoungyeen forests, British Burmah, where a single 
specimen was obtained in March last by Captain Bingham, after wliom, 
at Captain Marshall’s suggestion, I have much pleasure in naming it. 

Exi'lanatiox op the Plates. 

Plate III. 

Fig. 1. Fenthema Usarda, <?, 

Fig. 2, Fentlicma darlim, Moore, ^ , 

Plate IV. 

Fig- 1. Fenthcma Binffhami, B'p., S* 

Fig, 2. Buripus comimilis, var. meridionalis, ? . 

Fig, 8. Buripm comimilu, Westword, 9 • 
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IX.— 0« the Voles (Arvicola) of the Himalm/as, Tilet, and Afghanistan, 
— Bg W. T. BiAUFOBB, F. Jci. S , &c. 

[Eeceived 6th May 1881 ; Eead 1st June 1881.] 

(With Plates I and II.) 

Within the last few years several species of Arvioola have been de- 
scribed from the Himalayas and from the country north of the range ; and 
quite recently two additional forms have been procured from the same 
region, and two others have been found in the collection of the East-India 
Museum — one from the Himalayas, the other from Afghanistan. I pro- 
pose in the present paper to give an account of all the Himalayan, Tibetan, 
and Afghan Voles hitherto described, so far as I am acquainted with them. 
I also pro 2 :)ose to describe and figure the molar dentition of all available 
forms. I may add that I have had the advantage of examining the original 
specimens of all the S 2 )eeies described. 

There is much reason to doubt whether any kind of Arvicola has 
hitherto been described within the limits of the Oriental Kegion proper^, 
the forms occurring on the Himalayas being found at an elevation where 
there is either an intermingling of Oriental and Palaearctic types, or where 
the latter prevail — the rodents, undoubtedly obtained from the plains of 
India, that have been referred to the genus Arvicola being really true 
Murinse, without the peculiar dental organization of the Voles. Such is 
especially the case with Arvicola hengaUnsis and A. indica of Gray and 
Hardwicke’s ‘ Illustrations of Indian Zoology,’ both of these forms having 
been shown to belong to the Murine genus or subgenus Kecohia^. 

The earliest deKScription of a Himalayan Arvicola, so far as I am 
aware, was that of A, roylei, by Hr. Gray J, 1842. The same animal was 

* In Blyth’s ^ Catalogue of the Mammalia in the Museum of the Asiatic Society,^ 
Calcutta, a stuffed skin of Arvicola royhi is included, and said to have been obtained 
from Find Hadim Khan, in the Punjab. This specimen was presented by Mr. 
Theobald in 1868, according to the catalogue ; hut it is remarkable that no reference 
is given, and that the species is not mentioned in either of the two lists of specimens 
fi-om Find Hadun Khan and other places presented to the Society's Museum by Mr. 
Theobald in 1853 (J. A. S. B, 1853, acdi. pp. 410, 580). The specimen could not be 
found lately, when a search was made for it at my request. I have no hesitation in 
considering that either the identification or the locality is open to grave question, and 
in rejecting the evidence as for the present in need of confirmation. 

t Blyth. J. A. S. B. 1863, xxxii. p. 328 ; Anderson, J. A, S, B. 1878, xlvii. pt. 2, 
pp. 214, 221, 227* 

X For references see synonymy of species. 
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mentioned at p. Ixviii of the Memoir on the Mammalogy of the Hima- 
layas,” by W. Ogilby, published as an appendix in Eoyle’s ‘ Illustrations 
of the Botany &g. of the Himalayas/ and the dried skin was said to be 
iindistinguishable from that of A, a7'vali$. In the same memoir, on the 
preceding page (Ix^ii), another short-tailed I’odent is said to have been 
obseiwed by Hodgson and Herbert, and supposed to be a Lemming. The 
animals noticed were doubtless Ai'vicolce, no Lemming having ever been 
found as yet in the Himalayan area. The original specimen of A. roiflei 
has been preserved in the British Museum, and was originally procured by 
Eoyle, it is said from Kashmir. 

The next notice in order of date was by Mr. Hodgson, wdio, in 1849, 
recorded the occurrence of an Arvieoline animal in Sikkim. For this form, 
which he considered the type of a new genus, he proposed the name Jsf'eodon 
siJchnensis, As will be shown presently, the genus cannot b© maintained 
as distinct from A^'vieola, although it forms a well-marked section, dis- 
tinguished by its dentition. In 1863 Mr. Blyth proposed a third genus 
Fhaiomys, for a species, which he named Fli, leuciirus, brought by Mr. 
Theobald from the banks of the Tsomoriri, in Western Tibet. The reasons 
assigned for the establishment of the genus, namely, that the Tibetan form 
is more robust and has a well-developed thumb and nail to the fore foot, 
appear to have been suggested by comparison of an abnormally large in- 
dividual with but one or two species of Armcola, since many Yoles are 
equally robust, and numerous species possess a well-marked thumb fur- 
nished with a nail'^\ The specific name also, having been preoccupied, has 
been changed to A, hlytlii. 

The three species thus described were all enumerated in Blyth ’s 
‘Catalogue of the Mammalia in the Museum Asiatic Soeietj^,’ published 
in 1863, and two of them were described in Jerdon’s ‘ Mammals of Isidia/ 
The third species, Fliaioinys leucmnts, was noticed only, not described, as 
the trans-Himalayan region was not comprised in the countries the animals 
of which were included by Jerdoii in his fauna. Ho further addition was 
made to the number of Arvieoline animals from the Himalayas for some 
years, until, in 18^2, A. Miln e-Edwards described a new sp>ecies, A. mehm- 
ogaster, brought by Pere David from the eastern portion of the Himalayan 

^ See ‘ Scientific Eesnlts of the Second Yarkand Mission,’ Mammalia, pp. 39 — 43. 
There are three serious misprints on p. 39. The first, 15 lines from the bottom, con- 
sists of the omission of the words "of the thumb” after ungual phalanx.” The 
second is in the measurements : “ Do. of fore foot and claws ” should be “ Length of 
fore foot ” &c.; as it stands it appears to be the breadth. The third is the worst of 
ail : I wished to point out that if the genus Plimomys be retained, the correct spelling 
is Fhmomys, The printer has made nonsense of this by putting Phaiomya in both 
instances. 
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tract. Another form was procured by Dr. Stollezka on his last journey, 
when attached to Sir D. Forsyth’s mission to Eastern Turkestan. This 
Yole was described by myself, in 1875, as A. stoUczJcmms. In 1878 I re- 
ceived from my friend Mr. A. B. Wynne, of the Geological Survey of 
India, a skin and skull of an Arvicola obtained by him at Mari or Murree, 
in the hills north of the Punjab. On comparing this specimen with the 
description of Arvicola roylei, I found considerable similarity but there 
appeared to be a difference in the characters of the posterior upper molar 
teeth. This distinction alone, however, I thought insufficient without 
further compailson ; and I therefore waited until I returned to England 
last year, when I compared the Murree animal (of which, in the meantime, 
Mr. Wynne had procured for me additional specimens) with the t 3 "pe of 
A. roylei^ and ascertained that the two were distinct. At the same time 
Mr. Thomas found an example of another species from Kumaon in the 
specimens of the East-India Companj^’s Museum, which had just been 
made over to the British Museum ; and Dr. Scully brought several skins 
and spirit-specimens of yet another form from Gilgit. All these forms 
appeared to be undescribed. One more skin in the East-India Company’s 
collection, procured by Griffith in Afghanistan, and hitherto supposed to 
be an imperfect specimen of Mus meitada^ proved, on the skull being 
extracted, to be an Arvicola, There does not seem to be an^r deffniie 
character by which, judging from dried skins, this form can be distinguish- 
ed from the Mongolian A. mandarinus ; and although it is by no means 
improbable that fresh specimens may show the existence of specific dis- 
tinction, it does not appear advisable to propose a new name for the 
Afghan specimen on the evidence of a single dried skin. 

All of these Voles are fairly distinguishable by their dentition, and all 
when placed together, can be recognized by slight differences of coloration, 
and frequently by the relative proportions of the ears, feet, toes, or tail ; 
hut in descriptions it is very difficult to explain small distinctions of colour 
due to different shades of brown more or less mixed with grey, black, red, 
or yellow. 

As is well known, the genus Arvicola is distributed througbout nearly 
the whole of the Palsearctic and Nearctic Begions, and comprises many 
species. The classification of these forms has proved a by no means easy 
problem, and various plans have been proposed ; the best known and sim- 
plest of these appears to be that of Blasius^, some form of which has been 
adopted by most modern writers. This system depends chieil}’' on t!ie 

* Miinclien, Bull. Akad, 1853, col. 257 ; Alunch. Gel. Anz. xxxvii. 1853, col. 105. 
Saug’thiere Bentschlaxids, ,pp. 333—336 &c. The first sketch of the scheme was in 
Keyserling and Blasiiis ‘ Wirbelthiere Europa^s (1810), p. 40. 
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characters of the molar teeth, and especially on the number of prisms, 
triangles, or spaces on the crowns, and the number of external and internal 
salient angles on the sides of each tooth. In estimating the number of 
prisms or spaces (Schmelzschlingen), those on different sides of the tooth 
are counted separately, unless they are exactly opposite to each other; 
■whilst in estimating the salient angles, all that form a distinct fold on the 
outside of the tooth are enumerated, although, when the teeth are but 
little worn, such angles are not conspicuous on the crown. As in most 
other systems of biological definition, it is impossible to obtain absolute 
uniformity, since it is often a question whether the spaces on the crown of 
the tooth enclosed by angles on opposite sides correspond or alternate, and, 
consequently, whether they are to be counted as two or as one. An in- 
stance is afforded by the lower molar teeth of A. siJcimensis (see Plate I. 
fig. A). In the first tooth it is difficult to say whether the number of 
spaces or prisms should be counted as 7, 8, or 9, the latter number, how- 
ever, would best agree with the general practice ; but in the hindmost lower 
molar we might by this plan counts prisms, whereas, in accordance with 
the usual plan, the number is but 3. To avoid this difficulty some writers 
enter into details on the construction of the separate teeth'^, but this 
makes the description rather long. 

In counting the external and internal angles also, it is difficult at 
times to say whether a mere convexity, that does not form a distinct 
angle, or a comparatively rudimentary fold, such as is frequently found in 
the anterior portion of the first lower molar, should be included or not ; 
and there are sometimes individual variations within the limits of the same 
sj)ecies. Good figures are the only safeguards against misunderstanding. 
The European forms are thus divided by Blasius: — 

I. Molars furnished with roots in the adult animal, 

A. HxPUI}- 33US, Illig. 

Eirst lower molar with 7 spaces, 4i outer and 5 inner angles ; second lower 
molar with 3 divided spaces and 3 internal and external angles ; second 
upper molar with 4 spaces, 3 outer and 2 inner angles. The inter- 
parietal bone throughout the whole breadth of its hinder margin 
raised in a fiat convexity, a pointed projection in the middle of the 
hone in front, and a long gradually diminishing point on each side. 

The European forms are A. glareolus and A. rutilus. 

II. Molars rootless. 

B. Palumcola. 

First lower molar with 7 spaces, 4 outer and 5 inner angles ; second lower 
molar with 5 simple spaces and 3 internal and external angles ; second 

* For instance, Cones and Allen, ^ Monograph of North- American Rodentiaf 
Muridm, genus Arvkola, 
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tipper molar with 4 spaces, 3 outer and 2 inner angles. Interparietal 
bone with the hinder edge raised in the middle, concave towards the 
sides, with a pi'ojecting point in the middle in front, obliquely trim- 
eated on the sides, and terminating in long points projecting outwards 
and backwards. Dorsal surface of body gre}^ of various shades to 
brownish black. 

This comprises A, amfhhhius^ A. nivalis^ A, ratticejps, and A, hrandti, 

C. Ageicola, 

First lower molar with 9 spaces, 5 outer and 6 inner angles ; second upper 
molar with 5 spaces, and 3 angles both inside and outside ; second 
lower molar with 5 spaces and 3 angles on each side. The inter- 
parietal elevated into a flat convexity along the whole width of the 
hinder margin, produced into an angle in front, and cut off almost at 
a right angle at the sides. The dorsal surface of the body dark 
blackish, brownish grey. 

The only European form is A, agrestis, 

D, Aeyecola, 

First lower molar with 9 spaces, 5 outer and 6 inner angles ; second upper 
molar with 4 spaces, 3 outer and 2 inner angles ; second lower molar 
with 5 simple spaces and 3 angles, both outside and inside. Inter- 
parietal convexly swollen throughout the whole breadth of the hinder 
margin, produced in front into a middle point, attenuate at the sides 
and sharply truncate, with a short oblique pointed projection directed 
outwards and backwards. Dorsal surface grey of various shades. 

This, the typical form, is again divided into : — the Long-eared Voles, 
Amoola — with 8 mammm (4 on the breast, 4 on the groin), the planta 
with 6 distinctly separate roundish tubercles, the ear projecting beyond 
the fur, and the eye rather large ; and the Short-eared Voles, Microtus — 
with only 4 mamm®, all on the groin, the planta with 4 tubercles, ears 
concealed by the fur, and eye very small. The first comprises the European 
A. campestris and A, arvalis and several Asiatic species, such as A, sooialis^ 
A* * * § saocatilis^ and A. gregalis; the second A. sihbterTaneus and A, saviL 
The American species have been similarly classified by Baird^ and 
Couesf. The only European section said to be represented in America is 
the Hypudmws of Keyserling and BlasiusJ, for which, as it is not the 
original Hgigndmus of Iiliger§, Coues has proposed the name Uvotomgs. 
It appears probable that this name must be adopted for the section of 

* Mammals of North America, pp. 509-553 (1857). 

t Monograph of North- American Eodentia, pp. 152 &g, (1877). 

t "Wirbelthiere Enropa’s, p. 34. 

§ Prod. Syst. Mam, Av, p. 87* 
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Arinoolm with rooted molarv^ in the adult state. Bj both Baird and Coues 
Mvotomgs and Sypiulceiis are classed as a distinct genus. The true Arvlcolcs 
of North America are divided into four subgenera. As none of these are 
Himalayan, it is unnecessarj to specif j them more fully. One of these 
sections (Hemiotomgs of Baird, Mgonomes of Coues), like the European 
Agrioola and the Himalayan Weodon, has 8 salient angles on the inside of 
the second upper molar ; but it has a T-spaced first lower molar with but 
4 outer and 5 inner angles, instead of a 9-spaeed tooth with 5 outer and 
6 inner angles. 

We may now return to the Himalayan and Tibetan forms. None, so 
far as I know, have I’ooted molars. I have not been able to examine all 
the species; but as there are no roots to the molars of -4. .rl. 

wynnei, A. hlyth i, A. Manfordl, or Ai straclieyi^ I think it improbable that 
the allied forms should exhibit so remarkable a cbaracter. Ail but two 
A. siklmensis mid A. meianogaster, ha>ve the first lower molar, as in 
Blasius’s section Faluilicola (and as in Hgpudcsus or Eeotomyd)^ with 7 
prismatic spaces, and normally with 4 outer and 5 inner angles, a fifth 
more or less rudimentary outer angle in front being present in some forms. 
The second lower and the second upper molar have also the same structure 
as the corresponding teeth in European forms of Faludicola — the circum- 
stance that in some forms there are but 3 double spaces in the second lower 
molar instead of 5 simple prisms being, in fact, of no structural importance 
since the difference depends on whether the angles on opposite sides of the 
tooth correspond or alternate ; and there is every possible gradation between 
one condition and the other. The Himalayan species, with 7-spaced an- 
terior lower molars, however, are divided into two groups by the structure 
of the hinder upper molar. In A. stoliczhanus^ A, straclieyi^ A, roylei, A. 
hlanfordl^ and A, luynnei this tooth terminates in a narrow elongate lobe, 
produced backwards in the direction of the row of teeth, and posteriorly 
destitute of salient angles ; whilst in A. blytlii and in A. mimidarinm (?) 
the last upper, molar terminates, as in A» ampJiihius and its allies, in a 
cj*eseent or transverse lobe, with a well-marked internal salient angle. 
The latter two species appear to belong to the European section Fah&di^ 
cola; for the former I venture to propose a new section, AHicola, of wliicb 
A, stolimhamis may be considered the type. In this form and in the 
nearly allied A. stracJieyi the structure of the last tooth is so peculiar that 
they cei'tainly deserve distinction. There are two small external angles 
anteriorly and two posteriorly, the two pairs being separated by a deep 
sinus, and there are but two interior angles, both, however, much stronger 
than those on the outer side of the tooth. These two typical forms of 
AUieoIa, moreover, are well distinguished from the others by the absence 
of any claw to the thumb. Of the other three forms A, loynnei is distin- 
13 
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guisbed by having on the tipper molar two well-marked external and two 
equally strong internal angles on the front part of the tooth, and a third 
rounded external angle on the posterior lobe ; whilst in A. roylei and 
A. blanfordi there is a nearer approach to the structure of A. stoliezhanm^ 
but there are three internal angles on the last upper molar. 

' " A. siMmensis and A melamgaster differ from the other Himalayan 

forms, firstly by having a longer first lower molar with, normally, 9 spaces, 
though there are fewer in A. melanogaste)% owing to some of the angles 
on opposite sides corresponding ; secondly, in both the first and second 
upper molars having an additional internal angle posteriori}^. In the 
ciiaracters of the first lower and second upper molars, A, silcimensis agrees 
with the European A, agrestis^ the type of the subgenus Agricola of 
Blasiiis, and the second upper molar is similar to that in the American 
Bubgenus Mgonomes of Cones (type A. riparms)^ of wliich the first lower 
molar has but 7 prismatic spaces ; but the first upper molar in ^1. 
mensis is different from that in any known European or American form, 
though, as will presently be noticed, there is a Western -Asiatic species 
with somewhat similar dentition There can be but little doubt that the 
distinction was observed by Hodgson ; it was noticed by Jerdon, and 
appears to have been the principal character upon which Hodgson’s genus 
Neodon was founded. Another |)eeuliarity of A. sihimensis^ also mention- 
ed by the same naturalists, is that the posterior lower molars are scarcely 
narrower than the preceding tooth. In most species of Arvieola there is 
a much greater diminution in the breadth of the lower molars posteriorly. 

Although I fully admit the value of the distinction, I fail to see that 
the presence of this additional angle in the first upper molar of A, silcl- 
onensis proves that that species is generieally distinct from A. agrestis 
{Agricola). The difference appears to me of the same value as that 
between A. agrestis^ for instance, and A. arvalis; that is to say, the dis- 
tinetioii is merely sectional or subgeneric. I consequently consider Neodon 
a section or suhgenus of Arvieola, . 

The species from Moupin, in Eastern Tibet, called A. melamgaster by 
A* Milne-Edwards, has a somewhat peculiar dentition owing to so many 

* In the * Scientific Results of the Second Yarkand Mission,' Mammalia, p, 41 , 
footnote, I remarked that the additional prism on the last upper molar of A. samtilis 
and A, hrancUi appeared to he quite as important as the presence of one ridge more, 
than in other species, on the first upper molar of A. sildnmisis. After a more cxteri- 
give study of the genus than I had the opportunity of making- in Calcutta, I prefer to 
modify this view. The last upper molar, in Armcola appears to ho more variable than 
the first, and differences in the latter tooth appear therefore more important for pur- 
poses of classification than similar characters in the former. At the same time, I seo 
no reason to alter the view I then expressed that such differences are not of generic 
: value. 
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o£ tlie angles on opposite sides of the molars corresponding and the 
spaces on the crowns of the teeth being consequently double or diamond- 
shaped instead of triangular, and their number necessarily smaller. The 
number of internal and external angles in the first and second upper molars 
is however, the same as in A. siJcimensis, and the sjjecies may therefore, 
for the present, be assigned to the same section. 

The Western -Asiatic form above referred to as resembling JSeodon in 
its dentition is A. giientheri^ Danford and Alston'^% from Asia Minor. 
The posterior inner angles on the first and second upper molars, judging 
from the figure given, are less developed than in A. ' siJcimmsis (but still 
they exist), and ail the molar teeth, both in the upper and lower jaws, are 
very similar to those in the Sikkim species. Externally A. guentlieri is 
very different, as it has but a rudimentary thumb without any claw, a 
much shorter tail, different coloration, <fco. 

The following table will show how the species of Himalayan and * 
Tibetan Voles hitherto described may be distinguished by the characters 
of their teeth ; — 

I. The anterior upper molar has 3 angles inside and 3 outside ; 
the second 2 inside and 3 outside. The anterior lower 
molar has normally 7 spaces. 

A. The posterior upper molar terminates behind in a narrow 
process, prolonged backwards in the line of the jaw. — 

Alticola. 

The posterior upper molar has two strong internal angles 
and four weak outer angles, the two anterior of the 
latter widely separated from the two posterior. 

«e. The posterior lobe of the last upper molar behind the 
second inner angle is much less than half the length 


of the tooth 1 , A. sfotiezkanus. 

The posterior lobe of the last upper molar behind the 
second inner angle is half the length of the tooth 2. A, strachajL 

b. The posterior upper molar has 2 internal and 3 external 

- angles" ...... ... 3. A tvymiei, 

c. The posterior upper molar has 3 angles on each side. 

a. In the anterior lower molar the first inner angle is 

behind (proximal to) the first outer 4% A, royUi. 

i8. In the anterior lower molar the first inner angle is in 

front of (distal to) the first outer 6. A. hlanfordK 

B. The posterior upper molar does not terminate behind in a 
narrow process prolonged backward in the line of the 
jaw. — P alitdicola. 

The posterior upper molar has 3 external angles, and the 


first lower molar 4 A. hhjlhi 

h. The posterior upper molar has 4 external angles, and the 

first lower molar 5 

P. Z. a 1880, p. 62, pi. V. 


7.uri, mandanuus $ 
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II. The anterior upper molar has 4 angles inside and 3 outside ; 
the second 3 inside and 3 outside ; the anterior lower molar 
has normally 9 spaces. — N eodon. 

A. The posterior inner angle in the two anterior upper molars 
is weaker than the other inner angles of the same tooth ; 
the last tipper molar ends with an internal projecting 
spur ; the first lower molar has 6 well-marked angles 

8* -4. silcimcnm, 

B. The posterior inner angle in both the anterior upper molars 

is usually equal ox nearly equal to the others; the last 
Tipper molar, as a rule, does not terminate with an inter- 
nal spur ; the first lower molar has 5 well-marked angles 
inside , ..... mdmwgmter. 

N.B. The differences in the molar teeth of the last two species are not constant, 
and the distinction of the species depends on external charactei’S. 

In the next table an attempt is made to discriminate the forms bj 
external characters 

I. Thumb rudimentary and clawless. 

Colour light ferruginous brown 1. -d, stoUczhanas* 

* Colour light brown, with a grey tinge 2. A. straehegi, 

II. Thumb with a small claw. 

A. Ears short, not projecting beyond the fur. 

Colour dark rich brown, lower parts light brown .... B, A, wynnei. 
Colour yellowish brown, with a rufous tinge ; lower 

parts huff . . . , * i. A, roylei. 

Colour earthy brown; lower parts whitish A. hlythL 

ColoTir light greyish rufescent brown (isabelline); lower 

parts white 7.^. mandanmm; 

B. Ears projecting beyond the fur. 

a. Ears only piojecting by about one third of their length. 

Colour dark yellowish or rufous -brown ; underparts 
slaty grey ; hind foot ‘lo inch, ear less than |~ inch long 9. A. melanogaster 
h. Ears projecting by fully half their length. 

Colour dark yellowish brown ; lower parts slaty grey ; 
hind foot f inch, ears fully J inch long ; tail one 

thii'd the length of the head and body B, A, sihimensis. 

Colour light greyish rufescent brown; ears nearly 
I inch long; tail half the length of the head 
and body. b, A. hlanfordi. 

Section I. Aluicota. 

The first lower molar with, normally, 7 spaces, 4 or 5 external and 5 inter- 
nal angles ; the first upper molar with 5 spaces, S inner and 3 outer 
angles; the second with 4 spaces, 3 outer and 2 inner angles ; the 
third terminating in an elongate lohe, produced backwards in the line 
of the jaw. 
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1. Arvieola stoliezkaniis. 

Arvicola stoliczkanus, W, Blanford^ J, A, S, B 1875, xliv. pt. 2, p. 107 ; 

Scient. Bes, Second Yarkand Mus., Mamm. 1879, p. 42, pi. viii. fig. 1, 

pi. s fig. 2. 

Colour bright ferruginous brown above^, white below, the two colours 
sharply divided ; feet and tail white. 

Yur soft, rather woolly, dark leaden grey at the base, the terminal 
fourth on the back rufous-white, tipped with darker rufous, numerous 
rather longer hairs with dark rufous-brown tips being intermixed. 

Bars small, completely concealed by the fur, covered with short bright 
rufous hair towards the margin inside, and with longer and paler hair 
outside. 

Yeet small ; claws long, compressed, much concealed by long white 
hairs ; thumb quite rudimentary and clawless. Tarsus hairy below, and 
with a few hairs between the pads of the toes. 

short, apparently about a quarter the length of the head and body 
together, covered with stiff fulvescent white hair, which extend half an 
inch beyond the end. 

inches. 


Length of head and body 4 0 

„ tail without hairs . ... ......... 1*0 

„ tarsus and hind foot with clavrs . , 0*7 

„ skull 1*15 


The description and measurements ai’e from dried skins. 

The following are the characters of tiie molar teeth : — 

Upper molar i, 5 spaces, 3 external and 3 internal angles, 

jj j? ^ J5 ^ ?? n 

J> ^ JJ ?? ^ 3? 3> 

Lower molar i, 7 „ 5 „ « ^ ?> ?> 

33 33 ^ 33 ^ 3> 33 ^ 33 33 

33 33 III, 3 ,, 3 33 33 ^ 33 53 

The hinder upper molar has two strong salient angles on the anterior 
portion of the inner side ; on the outer side there are anteriorly two weak 
angles rather close together, then a deep sinus or emargination opposite 
to the second inner angle, and behind this the tooth terminates in a narrow 
elongate p)rocess with two slight projecting angles on the external side 
only, none on the inside. This process behind the second inner angle is 
much less than half the length of the tooth. 

The only two specimens of this species hitherto examined are from 
the high plateaus of Northern Ladak (Western Tibet). 

* In the -figure given in the ‘Scientific Eesults of the Second Yaikand Mission 
the colour is too dull and brown ; it should be more rufous. 
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2. Arvicola straelieyi. (Teetb, Plate I. fig. C.) 

Arvicola straelieyi, Oldfield Thomas^ Ann. ^ Mag. Mat. Hist. Oct. 
1880, ser. 5, vol. vi. p. 832. 

Qolour light brown, with a grey tinge above, white below j forehead 
rather dusky; feet and tail white. 

Fur soft, long, slaty grey at the base ; on the back there is a pale 
whitish band on the hairs, a little way from the skin (this may, perhaps, be 
an individual peculiarity or due to season, only one specimen being known) 
the first and third fourths of the length being slaty grey and the terminal 
fourth brownish yellow, some hairs with black tips being interspersed. 
On the lower parts the basal half of the hairs is grey, the terminal half 
white. • 

Fars small, not projecting beyond the fur and thickly covered inside 
and out with moderately long hair. 

Feet of moderate size ; claws pale, overhung with hairs j thumb quite 
rudimentary and clawless ; fourth toe in the fore foot slightly longer than 
the second, and the third longer than the fourth by about the same differ- 
ence. In the hind foot the second and fourth toes are nearly equal, third 
very little longer. Tarsus hairy below. 

Tail short (vertebrae preserved), apparently not more than one fifth 
the length of the head and body”, covered with white hairs, which extend 
half an inch beyond the end. 

inches. 

Length of head and body . ♦ « . , ♦ , , » * • ♦ » . . • 3*7 

„ , tail without hairs. 0*7 

„ tarsus and hind foot without claws. , . 0-65 

The description and measurements are from a single dried skin 
brought by Capt. (now Lieut.-Gen.) E. Strachey from Kumaon, and 
presented to the East- India Museum, where it was entered in the 
Catalogue as Or songarus. When the zoological specimens of the 
East-India were incorporated in the British Museum, the skull was ex- 
tracted by Mr. Thomas and the real nature of the animal recognized. 

The following are the characters of the molar teeth : — 

Upper molar i, 5 spaces, 3 external and 3 internal angles. 


„ „ II, 4 ,, 3 

» m, 3 „ 4 

Lower molar i, 7 „ 5 

?> „ ir, 5 „ 3 

» ni, 4 „ 3 


2 

2 

5 

3 

3 


The hinder upper molar much resembles that of A. stoliez7canm, and 
like the latter, has two strong salient angles on the anterior portion of the 


99 


iSSL] Simahyrn, Tlbet^ and Afghanktan. 

inner side followed by the straight inner edge of the long posterior lobe. 
On the outer side there are, anteriorly, two weak angles rather close to- 
gether, then a deep sinus opposite to the second inner angle, and behind 
this the tooth terminates in a narrow elongate process with two slight 
angles on the outer side only ; none inside. This process, behind the 
second inner angle, is half the length of the tooth. 

In the first lower molar the anterior inner and outer angles are almost 
rudimentary on the crown, but they form distinct folds on the sides of the 
tooth^\ The first three spaces in this tooth are confluent, the first two 
especially are scarcely separable. The same is the case with the first and 
second spaces in the second lower molar, and with the second and tiiird 
spaces in the third; in the latter case the two are just sufiieiently distin- 
guishable to be counted apart. 

3. Arvieoia wynnei. (Teeth, Plate I, fig. B.) 

Arvicola wynnei, W. Blanford, J. A. 8, B. 1880, Vol. XLIX, Ft. II, 

p. 244. 

Golour above dark rich brown, with a slight greyish tingef ; head 
rufescent ; lower parts pale brown ; tail the same colour as the back ; feet 
covered with brown hairs above, soles pale. 

Bur very soft ; hairs very dark leaden grey, nearly black at the base, 
and for three fourths to four fifths of their length on the back, the tips 
being rufous-brown in general, some more or less grey ; the terminal por- 
tion on the lower parts pale brown. Xo longer hairs on the back ; a few 
scarcely exceeding the rest of the fur, on the rump. The length of the 
hair on the back in skins collected in the summer and autumn is half an 
inch or rather less. 

Bam short and rounded, completely concealed by the fur, thinly clad 
with long hair on the external surface, and with short brown hair on the 
inside towards the border ; a tuft of long hair on the anterior edge of the 
inner surface. 

Whu-Icers brown, the lower greyish, the longest reaching the ear. 

Beet moderate ; fore feet rather large ; claws long, compressed, white, 
not overhung with long hairs. Thumb of fore foot short, with a short 
compressed claw ; the middle toe exceeds the fourth by about half the 
length of the terminal phalanx ; the fourth is scarcelj" longer than the 
second, which extends by about the length of its last phalanx beyond the 
fifth. In the hind foot the tiiird toe is very little longer than the second, 

^ They are not counted in the original description ; but I think that similar folds 
should he noticed, and they appear to he included by Blasius. 

t In one specimen preserved in spirits the greyish tinge is wanting, and the 
colour above dark chestnut. 
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■\vljicli, again; is but little longer than the fourth. This exceeds the fifth 
by more than the length of its last phalanx, and the fifth is longer than 
the first bj about half the same length. There are five pads or tubercles 
beneath the fore foot ; tlie two hinder the largest, opposite to each other 
and to the base of the thumb ; the three distal pads small, and arranged 
in a triangle at the base of the toes. On the sole of the hind foot there 
arc also five tubercles — two in front, one on each side of the base of the 
middle toe, another pair at the base of the two outer toes, the outer nearer 
tlie distal extremity of the foot than the inner, and the fifth at the proxi- 
mal extremity of the naked sole, and about as far behind that at the base 
of the fifth toe as the latter is from the pair at the base of the middle toe. 
Lower portion of tarsus hairy. 

2h^7 betweexi one third and one fourth the length of the head and 
body, almost cylindrical, diminishing but little in thickness towards the 
end, clothed with long hair at the base, and with short brown hair through- 
out the terminal three quarters of its length. The hairs only project one 
eighth to one fourth of an inch beyond the end of the tail. 

The following are the dimensions of the specimens, both adult males, 
inspirit'^:— 


in. in. 

Length of head and body from nose to vent 4 75 35 

Tail from vent (hair at end not included) 1*35 1*2 

Height of ear from orifice * 0*25 0 26 

Breadth of ditto ................... 0 25 0*26 

Length of fore foot without claws 0*4 0 4 

„ hind foot and tarsus without claws ...... 0*7 0*7 

„ claw of middle toe .................... 0*11 0* 13 


Tlie incisors are deep orange. The following are tlie characters of the 
molars ; — 

Upper molar i, 6 spaces, 3 external and 3 internal angles. 


„ „ ir, 4 „ 3 

„ „ in, 4 „ 3 

Lower molar i, 7 „ df 

,, ,, II, 3 „ 3 

„ „ in, 3 „ 3 




2 

2 

5 

3 

3 


jj 


The two anterior upper molars resemble those in all other Himalayan 
Artncolcs except A, silcimensis and S. melanoqmtei\ and in the majority 
of European and American forms. The hinder upper molar has two small 
salient angles on the outer side in front, much closer together and smaller 
than the two inner angles. Behind the second outer angle there is a sinus, 


* Spirit-specimens always measure rather less in the length of the body and oars 
than freshly -killed animals. 
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a very little deeper and somewhat broader than that between., the first and 
second. The posterior portion of the tooth is a nearly oval longititdiiial 
lobe, forming rather more than one third the length, more prominent 
externally than internally, so as to form a blunt third external angle, but 
not sufficiently prominent on the inner side to form a third inner saliency. 
The spaces or prisms of a tooth like this are always somewhat indefinite ; 
the first space is enclosed by the anterior outer and the coiTesponding inner 
angle; the second is not separated from the first, and is enclosed by the 
second outer angle, the third by the sepnd inner angle, and the fourth 
corresponds to the posterior lobe. 

In the first lower molar the fii*st three spaces are eonfluent, and so are 
the fourth and fifth. The anterior outer and inner angles project less than 
those behind ; the first inner angle especially, which is close to the extre« 
mity of the tooth, and much in advance of the first outer angle, is weak 
and rounded ; these two anterior angles enclose the first space, which is 
oblong-ovate, with its longer diameter diagonally placed. The third inner 
and outer angles are so nearly opposite to each other that it is almost a 
question whether the two spaces they enclose should not be considered as 
one. In the secend and third lower molars all the spaces are lozenge- 
shaped, the outer and inner angles being nearly or quite opposite to each 
other, and each space being bounded both by an exterior and an interior 
angle. The outer external angles of the third lower molar are rather less 
prominent than the inner. The third molar is considerably narrower than 
the second, and the second somewhat narrower than the first. 

The interparietal bone is subtriangular. The hinder margin, neglect- 
ing small projections and emarginations, runs nearly straight, and consists 
of two slightly concave halves meeting in a trifling angle, projecting in the 
middle ; the anterior margin is formed by two almost straight lines meet- 
ing in the middle of the skull at an angle a little more open than a right 
angle, without any point projecting anteriorly beyond the angle. The 
nasals in the only skull I have extracted are slightly injured behind, so I 
cannot determine the sha|)e of the posterior extremity ; the outer edge of 
each appears to he convex throughout, not eniarginate posteriorly. 

The following are the dimensions of a skull 

inches. 


Length from occipital plane to end of nasals ITIi 

„■ ■ , of nasals'; . * 4 0*eS4 ■ 

Breadth across widest parts of zygomatic arches 0*74 

„ between orbits where narrowest O’ 18 

„ of nasal bones in front 0*1*4 

„ of interparietal bone 0*23 

Length of upper molars together 0-28 
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Difetance from upper molars to incisors 0'38 

Length of lower jaw from condyle to symphysis .«*,.*•* 0‘75 

„ of lower molars together 0*27 


This species has been described from two specimens in spirit and two 
shins, procured at the hill-station of Mari (Murree) in the Punjab by Mr. 
A. B. Wynne, of the Geological Survey of India. All the specimens were 
captured, I believe, by a house-cat ; so the animal is probably common in 
the gardens of the station. The native name is Kanis (Kuiinees). 

- ^ ' „ 

There is in the British Museum a specimen in spirit of an Arvicola 
of unknown locality, but probably Himalayan, and very possibly from 
Kashmir, having the same dentition as A. toynnei^ but differently coloured 
witli larger ears. This specimen was obtained by purchase, together with 
a specimen of Nesohia lengalensis (W. Blyth and Jerdon) and 

some other mammals, all apparently Indian, but all supposed at the time 
to be from Africa. I shall not name a specimen of such dubious antece- 
dents ; there is not sufficient evidence that it is even Indian, or that it 
comes from the same country as the associated specimens ; but as it is far 
from improbable that it may prove to be Himalayan, the foliowing charac- 
ters may enable the species to be identified when met with : — 

Colour brown (about the same as a wild rabbit, not dark rufous brown 
like typical A. iiynnei) above, whitish below. The tail much darker above 
than below. Feet brown above, similar in proportions and pads to those 
of A, loynneL Ears rounded, projecting considerably beyond the fur. 
Teeth as in A, ivynnei, 

" inches. ■ 


Length of head and body from nose to vent * , * 

„ tail from vent (hair at end not included) 1*8 

Height of ear from orifice * 0-12 

Breadth of ditto ... * 0*87 

Length of forefoot without claws 0*85 

„ hindfoot and tarsus „ * 0*7 


It should be mentioned that the peculiar form of the last upper molar, 
characteristic of the Section Alticola^ has hitherto only been found in 
Himalayan species of Arvicola, 

4i. Arvicola roylei. (Teeth, Plate I. fig. B.) 

Arvicola roylei, Qray^ Ann. Mag, Wat, ILisb, Vol. X, p. 265 (1842) ; 
Sehreher, Smyth. Suypl. HI, p. 587 (1843) ; Qielel^ Scmgth p. 618 
(1859) ; ? Bhjtli^ Oat. Mmim. Mm. As. Sac. p. 125 (1863) ; Jcrchn^ 
Mammals of India, No. ' 202, p. 216 (1867). 
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Oohiir above ^’■ellowish. brown/^ rather rufous in tbe middle of the 
back, below paler and isabelliiie or fulvous ; tail brown above, white below : 
feet apparently tbe same colour as the lower parts. 

Tur dark slaty at the base and for about two thii’ds of the length, the 
terminal third being tawny at first, the tips partly brown, partly Mack on 
the upper parts ; on the lower parts all the tips are tawny, 

]£ars small, hairy, concealed by the fur. 

Met small ; claws pale, short, overhung by hairs ; thumb in the fore 
foot very small, but with a distinct claw ; middle finger but little longer 
than the fourth, which is considerably longer than tbe second. The cha- 
racters of the toes in the hind feet, which are contracted in tbe dried skin, 
cannot be made out clearly. 

Tail nearly cylindrical, apparently rather more than a third of the 
length of head and body together, and covered with sliort hair, which only 
extends a short distance beyond the end, and is rather darker and more 
rufescent above than below. 

The measurements are taken from the dried skin (1) ; those given by 
Jerdon, from a specimen collected by himself, are added (2) as will be 
sliewn presently, it is not certain that this specimen was of the same 
species. 

(1) (2) 

in. in* 


Length of head and body 3 S'/5 

„ of tail-vertebra? I'l l‘o75 

„ of tarsus and hind foot without claws O’S 

The following ai’O tlie eliaracters of the molar teeth : — 

Upper molar I, 5 spaces, 3 external and 3 internal angles. 

.JT ' JJ llj 4 , ^ .JJ J5 ■ 3? ■ JJ 

j, , „ Hi, 3 , ■ 3 jj-: ■ ,, 3 5, ■ ... 5, , 


Lower molar I, 7 „ 4 „ „ 5 „ „ 

;.:3j 3 . 3 ' IIj.5 ,j O 3. ,, . 

5j, jj. 'lll', 3 3 „ .JJ . ■ 'JJ ' JJ 

In the first upper molar the anterior outer angle is a little in front of: 
the corresponding inner angle. The last upper molar Inis three nearly 


^ Gray calls the colour rufous-groy. As he undoubtedly doscri])od the same skin 
as I have exarained, I can only say that his ideas of coloration were dillerent iVnin 
mine, for it is difficult to believe that the colour has changed from rufous-grey to yel- 
lowish brown. A change from yellowish brown to riifuus-groy would be far more 
likely to result had the specimon been exposed to Hglit ; to the b(\st of my belief, liow- 
over, the skin has not boon exposed. Jordon calls the colour ashy brovrn, with a tinge* 
of rufous more or loss apparent ; but he described different specimens, ami ms ]u> did 
not examine tin? tooth it is by no moans certain that they beiongod to the same species. 
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equkliskrat outer angles, but the hollow between the two posterior angles 
is much deeper than that between the two anterioi*, the three inner angles 
are also nearly equidistant ; the hindmost portion of the tooth behind the 
tliird internal angle is a longitudinal lobe, forming about one third of the 
whole length, and without angles ; the anterior space is continued between 
the first inner and first and second outer angles ; the second space corre- 
sponds to the second inner angle ; the third space is enclosed by the poste- 
rior angle on each side and the lobe. 

In the first lower molar the anterior angle on each side is wery small 
and blunt, and there is a rudimentary fifth external angle in front ; the 
first and second spaces, the latter corresponding to the second inner angle, 
are not separate. In the second lower molar the first space is coiifluent 
with the second, and the third with the fourth. Similarly in the third 
lower molar the first and second spaces are not distinct, nor are the third 
and fourth. 

The above description is from the single type, a dried skin in poor 
condition, obtained by Eoyle in Kashmir. Jerdon states that be found 
this species in Kunawar near Chini, and observed it on the Pir-Panjal pass, 
south of Kashmir; but he had no opportunity of comparing specimens ; 
and as so many additional species have since been described it is possible 
the voles he saw may not have heen A, ro^lel. The locality given by 
Blyth (Pind Dadim Khan, in the Panjab) is probably, as already noticed, 
due to a mistake. 

5. Arvicola blanfordi. (Teeth, Plate I, fig. E.) 

Arvicola blanfordi, J. Bcully, Ann, ^ Mag. Mat. Hist. Nov. 1880, 
Ser. 5, Yol. YI, p. 399. 

Colour above rather light greyish brown, -with a very slight rufous 
tinge, below grejisii white ; feet white ; tail brown above, sullied white 
below. 

Jl’ur soft, the hairs slaty grey at the base, and on the back for about 
three quarters of their length, the terminal fourth on the upper parts fawn- 
colour, numerous rather longer hairs with black tips being interspersed. 
On the lower parts the tips of the hairs are white. 

Mars of moderate size, rounded, projecting considerably beyond the 
fur, covered with moderately short hair inside near the margin, and out- 
side except on the anterior part of the outer surface, where the hair is 
longer. 

Whiskers long, some of them extending beyond the tips of the ears, 
the greater portion white, a few dark brown. 

Meet of moderate size ; claws white, compressed, not long, overhung 
with long hairs;. thumb of fore foot very small, almost rudimentary, but 
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furnished with a small claw; middle finger verj little longer than the 
fourth, but there is much more diference between the latter and the second 
about as much as there is between the second and fifth. Tubercles beneath 
the fore foot fire in number, all of good size and near together, three in a 
triangle at the base of the middle toes, and two 0|)posite to each other and 
to the base of the thumb. In the hind foot the second and fourth toes are 
verj nearly the same length, and but very little shorter than the third * 
the fourth exceeds the fifth by rather more than the length of the termi- 
nal phalanx of the former, and the difference between the fifth and first is 
less, being about the length of the distal phalanx of the fifth toe. There 
are six pads or tubercles on the sole of the hind foot, the three inner much 
further apart than the three outer, the last outer being rather smaller than 
the rest, and the last inner pad, which is considerably behind all the 
others, being situated rather nearer to the most distal tubercle than to the 
heel. Lower portion of tarsus well covered with hair. 

^ Tail between one third and one half the length of the head and body 
cjdindrical, scarcely diminishing in diameter towards the tip, well clad with^ 
hair, which projects about one fifth of an inch beyond the end of the verte- 
brae. 

The following dimensions are (1) of a fresh adult male specimen taken 
by Dr. Scully, and (2) of an adult male in spirit 


(1) 

Length of head and body from nose to vent 4*55 

„ of tail from vent (hair at end not included) 2*05 

Length of ear from orifice 0*7 

Breadth of ear 0*68 

Length of fore foot without claws 0*4 

„ of bind foot from heel with out claws..,,.,,.. 0*75 

The molars have the following characters ; — 

Upper molar I, 5 spaces, 8 external and 3 internal angles, 


n J5 ^ „ 8 

JJ ,, III, 4 ,, , 8 

Lower molar I, 7 „ 4 

3? Ily 5 5, 8 

„ III, 8 ,, 8 


8 

5 

3 

8 


( 2 ) 

in. 

3*9 

1*9 

0*58 

0*54 

0*4 

0*70 


IS 


In the first upper molar the anterior outer angle 

the hinder part of the jaw tlian the anterior inner angle, , 

molar lias three nearly equidistant outer angles, tlie“ sinusintermiin 
tween the second and third angle being much deeper than that 


the first and second. The inner angles in this tooth are much 


distinctly nearer' 
The third upper 
g be- 
between'':' 


more' prO'ini- 
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iieiit tlian tlio outer. The longitudinal lobe forming the po,sterior portion 
of the tooth behind the third internal angle is of small length, scareeljr 
one fourth of the tooth j there are two rudimentary external and one 
internal angle on the lobe that are not counted. The spaces are not very 
diiferent from those in A. roijleL although one more is counted ; the first 
is bounded by the first internal and first two external angles ; the second 
corresponds to the second internal angle ; the third, which is small, to the 
third external angle, whilst the fourth is iucluded by the third internal 
angle and the posterior lobe. 

On the first lower molar there is a rudimentary anterior external angle 
that has not been counted, the first internal angle is much smaller tlian the 
others, and the first external somewhat less prominent. The first and 
second spaces, the latter corresponding to the second inner angle, are not 
separated. In the third molar the second space is almost double, the two 
angles not being quite opposite, and it is a question whether this tooth 
should be considered as having 3 spaces or 4. 

Interparietal with the hinder border almost straight ; each of the 
lateral margins forms an ogee curve, concave anteriorly, convex behind, and 
meeting the posterior margin at an angle rather less than a right angle . 
Tbe lateral angles are not produced ; the anterior angle projects very slight- 
ly forward. 

Dr. J. Scully has done me the honour of naming this Vole after mo. 
It is found commonly on tbe mountains around Gilgit at an elevation of 
9000 to 10,000 feet. It is closely allied in the structure of tbe teeth to 
A, roylei, hut differs widely in external characters, the tail and ears being 
much longer and the coloration quite different. 

This species, in which the posterior lobe of the last upper molar is less 
developed than in the other four forms of the section, shows a passage to 
J^ahulicola. 

Sectiois’ II. Paludicola. 

The first lower molar with normally 7 spaces, 4 or 5 external and 5 
internal angles ; the first upper molar with 5 spaces, 3 inner and 3 outer 
angles j the second with 4 spaces, 5 outer and 2 inner angles ; tbe third 
not terminating in an elongate lobe. 

6. Arvicola blythi. (Teeth, Plate II, fig. B.) 

Pbaiomys leucurus, <7. J.. 18G3, XXXII, p. 89 j ThcohiU, 

7. A. S, 1862, XXXI, p. 519 ; moUczIm, 7 A. S. B,, 1865, 

XXXIV, p. 110, -Vbe Arvicola leucums, Gerbe {1852}^ 7iea idem, 

Severtzojf (1873). 
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Arvicola Manf. J, A. R B., 1875,. XLI¥, pt. 2,' f,, 107 ; AA; 

Bcientifie Meswlts Second Yarlcand Mission^ Mammalia^ p. 39, pi. 

Till, iig. 2, & pi. X, h, %. 1, 

Golour above eartbj brown (yellowisli brown with a greyish tinge), 
below brownish white. Feet the same colour as the underparts 3 tail light 
brown. , 

soft, the basal two thirds on the tipper surface, and about one 
half on the lower, dark slaty ; the tips on the upper surface of two kinds— 
the finer isabelline, the coarser dark brown, almost black p tips on the 
abdomen brownish tvhite. 

small, round, not extending beyond the fur, thinly clad with 
light-brown hairs inside, more thickly and with longer hairs outside. 

Whiskers dark brown above, white below, the longest nearly an inch 
in length. 

Met of moderate size ; claws compressed, horn-coloured ,* thumb short, 
with a short compressed claw. 

Tail cylindrical, about one fourth to one third the length of the head 
and body, covered with short hair. 

The following dimensions are (1) from a fresh specimen taken by Di\ 
Stoliczka, (2) from another fresh specimen, a large female, by Mr. Theo- 


bald, (3) from an adult specimen in spirit ; — 

(1) (2) (3) 

in. in. in. 

Length of head and body d 4-9 3-7 

„ of tail, without hairs at end 1*35 1*25 1*1 

„ of ear 0*33 

Breadth of ear 0*37 

Length of fore foot and claws .............................. 0*45 

„ of bind foot and daws... ........................... 0*82 

of skull ,1*03' 

The following are the characters of the molar teeth 
Upper molar I, 5 spaces, 3 external and 3 mtexnial angles. 

3 ? 3> J5 79 2 , ,, „ 

j, 5, III, o ,, 3 ,, ,, 3 9 p 99 

Lower molar I, 7 „ 4 ^ }> 

:ri9 '■ ?> II» ^ 99 : ^ ■ 39 ■ 99 ^ 3> '99 

,, 5, III, 4 „ 2 , j, 99 O 


In the third upper molar all the internal angles are much more ]n‘omi» 
nent than the outer, and the first two internal angles are more developed 
than the last. The first space is included by the' first internal and first 
external angle, the second space by the second external angle, the third by 
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the second internal, the fourth hy the third external, and the iiftli by the 
third internal angle ; the last two are iiot separate, but form together an 
inequilateral arrowhead, the interiial angle being nearer to the posterior 
extremity of the tooth, but directed forwards, and with a deeper notch in 
front of it than the other angles. 

In the first lower molar the first outer angle is much rounder and less 
prominent than the others. The third lower molar is peculiar, as the 
usual anterior outer angle is completely wanting, f and the first outer angle 
(corresponding to the second in other Arvieolm) is very small and not so 
prominent as the second, which, again, is inferior in size to each of the 
three inner angles. The first space coiTesponds to the first inner angle, the 
second space to the second inner and first outer, the third space to the 
second outer angle, and the fourth space to the third inner angle. The 
last two spaces are confluent in some specimens. 

The interparietal has the hinder edge nearly straight, and the two 
lateral edges forming an ogee curve, the concave portion near the anterior 
angle, the convex external ; the anterior angle slightly prominent, the 
lateral angles not so, each of the latter being a little less than a right 
angle. 

This species has been obtained in two parts of Western Tibet — on the 
banks of the Tsomoriri, a large lake north of Spiti, and in the country be- 
tween Leh and the Pankong lake in Ladak. Both places are at a consider- 
able elevation, over 13,000 feet above the sea. 

7. Arvieola mandarinus ?, var. (Teeth, Plate II, fig. C.) 

? Arvicola mandarinus, A. Mihie-Udwards^ Beclierclies Mmnmiferes^ 
p. 120, pL XII, fig. 4, pi. XIII, fig. 4. 

Golunda meltada, Gray (“ var. or distinct species from Griffith’s collection 

in Afghanistan”), JSorsf Gat, Mamn. Mm, E, I. Go.^ p. 144. 

The following description is that of the Afghan skin in the British 
Museum : — ■ 

Colour rufescent fulvous (light greyish rufeseent brown) above, white 
beneath ; tail the same as the hack ; feet whitish. 

Fur soft, basal two thirds leaden black ; tips isabelline (pale fulvous), 
a few slightly longer black tips interspersed throughout the dorsal surface. 

Ears short, concealed by the fur, hairy inside and out. 

Feet of moderate size j thixmb of fore foot very short, but furnished 

* In the description of the Mammalia of the Second Yarkand Mission I described 
this tooth as composed of four lobes, the two posterior spaces being counted together. 

t A somewhat similar character is shown in Blasius’s figure of the corresponding 
tooth in'^. agnstis (Saugh. BeutscH. p. 3?0) and in that of the petrox)MluS’iom\ of 
A, nimlis (ib. p. 360), but not to the same extent as in -4. Ugthu 
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’.vith a claw; claws of moderate length, pale in colour, overhung by the 
.hairs of the toes. In the fore foot the difference bet'ween the ibrirth and 
second toes is about double that between the third and fourth, and equal 
to that between the second and third. In the hind foot the third toe is 
distinctly the longest, and there is but little difference between the second 
and fourth ; tarsus hairy beneath. 

Tail about a quarter the length of the head and body (judging from 
the dried skin), covered with short hairs extending about -J- inch beyond 
' the end. 

inches. 

Length of skin from nose to vent 4 

„ tail without hairs at end (the vertebrre preserved) ... 1 

„ hind foot, without claws 0 67 

The skull extracted from the skin is imperfect, and the hinder portion 
(including the interparietal) is wanting. The nasals are rounded at their 
posterior extremity ; they do not extend quite so far back as the preinaxil- 
laries, and their outer edges are slightly concave. The following are the 
characters of the molar teeth 

spaces, 3 external and 


Upper molar I, 5 

„ ,, II, 4 ,, 3 

5 ,, 

Lower molar I, 7 „ 5 

5J llj ^ JJ , S 

„ . HI, 1 „ 3 


3 internal angles. 

3 ;y fp 

^ JJ J, 

5 „ 

B jj 

3 


On the third upper molar there is a rudimentary fourth inner angle ; 
the third and fourth outer angles are less marked than the others ; tlie 
spaces might be reckoned either 4 or 6 ; the three first are well separated, 
but not those behind. In the first lower molar the two anterior external 
angles are blunt and ill-developed ; they, with the first internal angle, en- 
close one space. In the third lower molar, as in the corresponding tooth 
of ZrZyi^/u*, the usual anterior external angle is entirely wanting; the 
second and third spaces are imperfectly separated. 

The molars thus closely resemble those of A. hlytlii^ but there is an 
additional outer angle on the third upper molar and another on the first 
lower molar, whilst the first outer angle on the third lower molar is better 
developed and includes a space to itself. These differences a, re not of 
specific value by themselves, but the external differences are more impor- 
tant. 

I have examined the types, two in number, of A, mandarinus, in the 
Paris Museum (Jardin des Plantes), They are rather browner than the 
Afghan specimen, but otherwise coincide very fairly ; they have a small 
tliiunb with a claw. The colour is light rufous-brown, and the fur is long 
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and soft, dark slaty at the base, with isabelline (pale fulvous) tips. The 
molars have the following characters 

Upper molar I, 5 spaces, 3 external and 3 internal angles. 

« » ^ ?> B ,, ,, 2 Si it 

5 , 5 , III, 4} ,, 4 j> )f B ii jj 

Lower molar I, 7 „ 4 „ „ 5 „ ,, 

Si it ff? ^ jj B ,, ,, 3 „ ,, 

j, j, III, 3 ,, 2 „ ,, 3 ,, ,, 

The two hinder external angles of the third upper molar are ill-deve- 
loped, and very possibly the last disappears in some cases ; the last space 
is formed by the two last outer and the last inner angle. 

It will be seen that the number of the spaces in the third u|)per and 
lower molars is not precisely the same, although the number of angles 
coincides. But the precise number of spaces in these two teeth is not of 
much importance, and may even vary with age. 

The type was collected by W. Griffith in Afghanistan, and until the 
skull was examined was not known to be an Arvicola. The exact locality 
is of course doubtful. 

Section III. NEODO^f. 

The first npper molar has 3 external and 4 internal angles ; the second 
3, both inside and out. The fi.rst lower molar has 5 or 6 internal and 5 
external angles. 

8 . Arvicola sikimensis. (Teeth, Plate I, fig. A.) 

Neodon sikimensis, Kodgson^^ KoTsJield^^^^ ^ Mag, Mat, Mist, Ser. 
2, Yoi. Ill, p. 203 (1849) ; id. Oat. Mamm, Mm, JEJ. I. Go. pp> 145, 
146 (1851) ; ul F. Z. S. 1856, p. 401 j Grag, Oat. Spec. Mamm. 
Mepal and Tibet, Brit. Mas. 2 nd edit. (1863), No. 117, p. 11 ; Blyth, 
Cat. Mamm. As. Soe. (1863), No. 311, p. 125 ; Jerdon, Mamm, Ind. 
(1867), No. 203, p. 217 ; W. Blanf. Beientifie Ees. Second Yarkand 
MUsio7i, Mammalia^ pp. 41, note, 42 (1879). 

Arvieola thricolis (thricotis), Modgson, Oat. Spec. Mamm. ^^ 0 . Nepal and 
Tibet, Brit. Mus. 2nd edit. No. 116, p. 10 (not described). 

Arvieola nigrescens, Modgson, tom. cif. p. 11 , (undescribed). 

Bicunedens perfuscus, Modgson, tom. cit. p. 11 , (undescribed). 

Phalchua Q)xqq\ ju, Kiranti •, Sing phuclii, Tibetan {teste 

Modgson). 

Colour above yellowish brown, almost golden brown, a dark brown 
minutely interspersed with yellow^ 5 below slaty grey, slightly washed with 
fulvous. Tail the same colour as the back ; feet brown above. 

* This is the colour in two specimens before me—one a dry skin, the other pre- 
served in spirit, Horsfield, however, whose description was copied by Jerdon, de- 
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Fwr soft, leaden grey at the base ; the' terminal fourth on the back 
light brown, almost tawny, with numerous rather longer black-tipped hairs 
intermixed. On the underparts the extreme tips only of the hair are 
whitish ; but here also longer and coarser hairs with dirty- white ends, are 
'intermixed.' , '' 

not covered by the fur, but projecting for about half their 
length, rounded, very thinly clad inside and out with short dark-brown 
hair. A tuft of long hair on the base, just below the orifice, and long hair 
on the anterior part of the outer surface. The anterior portion of the 
inner and posterior portion of the outer surface almost naked. 

Whiskers of moderate length, extending to the ears, but not bejmnd 
them ; some black, others grey. 

Feet of moderate size ; claws horn-colour, not white, short, compress- 
ed, overhung by hairs, which often exceed the claws themselves in length. 
Thumb very short, but furnished with a small claw. The middle toe in 
the fore foot only just longer than the fourth, which exceeds the second by 
nearly the length of the terminal phalanx ; the fifth only comes short of 
the second by about half the same length. Tubercles on the sole of the 
fore foot 5 in number, the three anterior arranged in a triangle at the base 
of the four longer toes, the posterior pair opposite each other in a trans- 
verse line at the base of the thumb, that nearest the thumb being especial- 
ly large. In the hind foot the three middle toes differ but little in 
length, the third just exceeding the fourth, which is a little longer than 
the second; the latter, by the length of its terminal phalanx, exceeds 
the fifth, and there is a still greater difference between the fifth and the 
first. The pads or tubercles are 6 in number, one, however, being very 
small and very possibly wanting'^ in some individuals ; the two anterior 
are close together, the inner of the two being nearer the heel or proximal 
to the other, the third a little further back at the base of the fifth toe, the 
fourth at the base of the first, the posterior pair as far behind the second 
pair as the fourth pad is behind the second ; the outer of the last pair is 
thus considerably in advance of the inner, and is small and rudimentary ; 
the last of all is situated about halfway between the base of the middle 
toe and the heel. The tarsus is almost naked below. 

Tail fully one third the length of the head and body, or i*ather more, 
diminishing gradually (not rapidly) in thickness behind, thinly clad with 
short brown hair, which projects but little beyond the end. 

scribed the colour above as deep brownish black, with, a slight rusty shade, minutely 
and copiously grizzled with hairs of a deep ferruginous tint.” This may indicate that 
some individuals are much more rufous than those I have examined. 

* It was wanting in the specimens examined hy Hodgson, 
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The following measurements are (1) those given by Hodgson,'^" appa- 
rently from a fresh specimen, (2) from an adult female specimen in 
spirits 



(1) 

(2) 


■ , in. ' 

in. 

Length of head and body from nose to vent 

4-75 

4 

Tail from %^ent (hair at end not included) 

... 1-75 

,l-6 

Height of ear from orifice.,,.,. 


0*5 

Breadtb of ear 


0-35; 

Length of fore foot (palma), without claws ....... 

'0-44. 

0'35„ 

„ of hind foot and tarsus, without claws 

0‘75' 

0-72, 


There are 6 teats according to Hodgson, but 8 in his MS. notes’ In 
the specimen before me I find two pairs on the breast, both postaxillar ; 
tlie inguinal mammie appear undeveloped, and cannot be distinctly traced. 
The true number must be 8 at least. 

Incisors deep orange. The following are tbe characters of the molar 
teeth : — 

Upper molar I, 5 spaces, 3 external and 4 ^internal angles. 

« 5j' ^ bfj o , „ 3 , „ „ 3 ,,, ,5 

■ ■■ 5? HI, b ,, 3 ,, ,5 4 ,, ,, 

Lower molar I, 9 j, „ 6 „ „ 

,, j, II, 5 . 3 ,, ,, '3 5, ,, 

?? >j III, 3 o „ „ 3 ,, ,, 

The hindmost inner angle of the first upper molar is much smaller 
than the others, and does not enclose a distinguishable space. The hind- 
most inner angles of the second and third upper molars are also smaller 
than the other angles of those teeth, and the enclosed spaces are not dis- 
tinctly separate from those preceding. In the first lower molar the second 
space is imperfectly separated from the third, and the third from the fourth. 
This species has hitherto only been found in Sikkim, at elevations of 
from 7000 to 10,000 feet. It inhabits forests, and, according to Hodgson, 
breeds in fallen trees. 

Amongst the original drawings of Nepalese and Sikkim Mammalia 
presented to the Zoological Society of London by Mr. Hodgson, there are 
figures of Neodon sihimensis and Arvicola tliricotls, the name tJiricoIls of 
the British Museum catalogue being manifestly a misprint. These slieets, 
like those bearing other drawings in the same collection, are covered with 
MS. notes on habits and structure, visceral anatomy, &c., showing what a 
very large number of important observations Mr. Hodgson liad accumu- 
lated. It may be added that when these drawings were made, the anatomy 
of allied European forms was very imperfectly known, but that, since fuller 
* HorsfieM, from Hodgson’s MS., P. Z. S, 1856, p. 40 L 
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descriptions have been published, a large proportion of the anatomical de- 
tails figured and explained in Mr. Hodgson’s notes prove to be eominon to 
whole genera or even families. Such is the case in the present instance. 
There appears iiGthing in the anatomy of A, sihimensis to distinguish that 
species from European Voles. 

The intestines in two specimens, both females, were 26 and 28 inches 
long, the cfBCiim Sf and 4 inches, and -| wide, in one case 10 inches, iu the 
other 13 from the anal end of the intestine. In a male the intestines 
measured 25 indies ; the cmcum, 11 inches from the anus, was 6| inches long 
and rather less than half an inch broad. Liver B-Iobed, each lobe divided, 
and a lobulus. Gall-bladder deeply imbedded in largest and central lobe, and 
having a large clear duct. Spleen 1 inch, tongue-shaped, and deep red.” In 
the stomach the two orifices are said to be about a quarter of an inch apart. 

Several measurements, evidently from fresh specimens, are given. 
They are useful as showing to some extent the amount of variation. 



1, d 

2, ? 

3, juv. 

4, 

5, ?. 


in. 

in. 

in. 

in. 

in. 

Length tVnm nnpA tn ^ 

4-I- 

4i 


44 

4 

, of head to nape 

li 

H 

^ 3 

u 

LeU 

14 

„ from snout to fore angle of eye. 

1 

3 

9 

1 6 

1. 

7 

TT 


thence to base of ear 


1 1 

X 

1 0 


„ of ear entire 



.L 

.1 

3 

; !■ 

a" , 

Breadth of free portion (measured from 






the skull) 

5 

1 6 


5 

1 6 

.3 

¥ 


Length of tail 

13 . 

a 4 

U 

If 


If 

„ palm a and nails 

7 

1 6 

7' 

1 G 

Tb" 

A 

s 

7 

!,<} 

„ plaiita and nails (from os calcis). 

3 

4 

1 S 

1 6 

s 

4 . 

3 

4" 

1 3 
l¥ 

Weight 

li oz. 

U 

OZ. ... 

li oz. 

1 OZ. 


No. 5 is the type of Arvieola tlineotiSyV^hicih is separately figured. It 
■will be seen that there is nothing in the dimensions to show any difference 
from A. siJcimensis ; the coloration is identical. But of several skins and 
specimens in spirit presented by Mr. Hodgson, not one is marked as A. 
tJrriaofis ; and as the publication of the name does not appear to have been 
authorized by that gentleman, it is probable that he had recognized the 
identity of the animal thus named with A, sikimemis. In Graj^’s second 
edition of the Britisli Museum catalogue of Mr. Hodgson’s specimens all 
tliat is stated of the species (which has, of course, never been described in 
print) is : — Mab. Darjiling, in woods near houses. India Office, Nov. 
1852 (in spirits). Compare with JVeodon sihimensis Prom tins it may 

For an account of the anatomy of A. mnpMhius and A. mjrestis see H. Boger, 
52citschrift ges. Naturwiss. XXX, 1867, p. 145 ; and Eotzias, Muller’s Archiv. 1841, 
p,40S. 
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fairly be inferred that the type was one of the spirit-specimens recently 
received at the British Museum from the East- India Museum. All such 
specimens are unquestionably A, sikmiensis. 

All Mr. Hodgson’s specimens appear to have been obtained in Dar- 
jiling itself or the immediate vicinity of tbe station. In one case he obtained 
a male, female, and two young in a nest, saucer-shaped, made of soft grass, 
without any lining, 6 inches in diameter. ‘ The nest was in a decayed fallen 
tree in the forest. The young were 2-|- inches long, hairy above, nude 
below, and blind ; the ears also closed.” 

A story current amongst the people is noticed, to the effect that this 
animal, which the Hindi-speaking Nepalese call FJial-clma^ or Fruit-Rat, 
appears at long intervals, and is produced out of the fruit of a tree, a large 
species of wild olive, said, on Dr. Thomson’s authority, to be common in 
the deep forests of the central and northern region at 7000 to 15,000 feet 
(neither the botanical nor Nepalese name of the tree is given in the MS. 
notes). It is probable, from the existence of this story, that these Voles, 
like some other species of the genus, appear in much larger numbers at 
: times. 

9. Arvicola melanogaster. (Teeth, Plate II, hg. A.) 

Arvicola melanogaster, A. Milne-Ed wards, Nonv, Arch, dit 1871, 

Vol. VII, p. 93 ; Recherches foibr servir a Vhistoire Qiatnrelle des 

Mammiferes, Vol. I, p. 284i, pis. XLIV, XLVI 

Colour above varying from dark brown with a greyish tinge to black- 
ish brown, below ashy grey. Tail the same colour as the back above, rather 
paler and greyer beneath. Feet brown above. In some specimens the 
head is lighter and more rufous above than the back ; but in general tliere 
is no difference. Of a variety from Fokien several specimens are bright 
rufous-brown above. The usual colour, however, is precisely the same as 
in A. sihimensis, 

Fur soft, dark leaden grey at tbe base, tips brown. In the darker 
specimens (one marked as killed in March) there are much coarser hairs 
intermixed. In the brown specimens this is not usually tbe case to the 
same extent, but there are a few longer black-tipped hairs on the back and 
rumj^. 

Rars projecting slightly beyond the fur by about one tliird of their 
length, not nearly so much as in A, silcimensis, thinly clad with sliort hair 
inside and out, and with a tuft of long hair on the anterior inner margin 
near the base. 

WhisJcers dark brown, a few of the lower grey, the longest extending 
to the ears, but not beyond. 

Veet small ) claws white, compressed, moderate in length, only partly 
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overhung by hairs, which do not extend to the end. In the fore foot the 
thumb is quite rudimentary, but it has a small claw. Third finger very 
little longer than the fourth, which exceeds the second ; pads five, three in 
a triangle at the base of the middle toes, two opposite to each other and to 
the base of the thumb. In the hind foot the middle toe is the longest, as 
usual, the second and fourth very little shorter and subequal ; there is a 
great difference between the second and fifth toe, less between the fifth 
and first. Five pads on the sole, besides a rudimentary sixth ; of the two 
anterior pairs the outer is a little more distal than the inner, and ^the rudi- 
inentaiy sixth pad is equalijr' in advance of the fifth, which is a little nearer 
to the origin of the middle toe than to the heel. 

Tail rather more than one third the length of the head and body, 
slightly attenuate, covered with short hairs that project very little beyond 
the end. 

The following dimensions are taken from three specimens in spirit in 
the Museum at the Jardin des Plantes, Paris ; (1) is a male and (2) a 
female from Moupin, (3) a female from Fokien ; — 



(1) 

(2) 

(3) 


in. 

in. 

in. 

Length of head and body from nose to vent... 

87 

3*55 

3-7 

„ tail from vent (hairs at end not in- 




eluded) 

1*4 

1*35 

1-6 

Height of ear from orifice 

0 87 

0-38 

0*35 

Breadth of ear 

0‘35 

0-36 

035 

Length of fore foot (palma) without claws ... 

08o 

0-34 

0 35 

„ hind foot from heel without claws ... 

0*6 

0-6 

0-65 . 


The incisors are deejD orange. The following are the characters of the 
molar teeth : — 

Upper molar I, 6 spaces, 3 external and 4 internal angles. 

n ■ ^ ^ jj ^ n 

,, ,, III, 4 ,, 3 or 4 ,, 3 or 4„ ?? 

Lower molar I, 6 to 8 5 „ 5 or 6 „ „ 

'V >7 ffj ^33 S „ 3 ,, ,, 

33 33 IIIj 3 ,, 3 ,, 8 „ ,, 

As was remarked by Milne -Edwards in his original description of this 
form, the spaces on the two sides of many of the teeth are so nearl}^ oppo- 
site that they must often be reckoned as one ; and as there is some varia- 
tion in the degree of alternation or coincidence, the number of S 2 :)aces is 
not characteristic. This is especially the case in the anterior lower molar. 
In the first upper molar spaces 5 and 6 coalesce. The last interior angle 
is frequently equal to the others, but is more commonly smaller. In the 
second upper molar the second and third spaces are imperfectly separated, 
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and so are tlie fourtli and fifth ; sometimes the tooth might be considered 
as having only three spaces. The last inner angle varies in size, but is 
usually equal or nearly equal to the next in front. In the last tooth the 
second and third spaces are not distinct ; the posterior portion of the tooth 
varies, generally (as in the example figured herewith) there is a strong 
third angle inside, and another equally strong (the third) outside, and be- 
hind these is a U-shaped lobe with a weak external angle. Sometimes, 
however, the latter angle is wanting, whilst occasionally, on the other 
hand, a fourth internal angle is also well developed, as in A. silcimemis ; 
and in one specimen this is stronger than the corresponding inner angle. 

The anterior lower tooth also varies considerably. The angles on 
opposite sides are sometimes so perfectly parallel in position that there are 
only six spaces, the first and second being always imperfectly separated. 
The anterior inner angle too is very variable, being sometimes as strong as 


. dlmnensis, sometimes altogether wanting. 

The following are the dimensions of a skull : — 

inch. 

Length from occipital plane to end of nasals 

... 0*9 

Breadth across hinder part of zygomatic arches 

... 0*56 

j, between orbits 

... 0*19 

Length of nasal suture 

... 024i 

Breadth of interparietal 

... 0*83 

Length of upper molars 

.. 0*22 

Distance between upper molars and incisors 

... 0*25 

Length of lower jaw from angle to symphysis 

... 0 55 

,, ,, molars 



The interparietal is generally more or less pentagonal, the lateral 
extremities being usually truncated, though occasionally angulate or sub- 
angulate. The posterior edge is usually nearly straight, sometimes convex, 
the two anterior edges very little concave, and the anterior angle very 
slightly projecting. The nasals diminish regularly in breadth behind. 

Besides the original examples from Moupiii and Western Secbuen, 
specimens have been sent to the Paris Museum from the western part of 
the province of Pokien, the South-western China. 

This species is undoubtedly very close to A. from which it 

is only distinguished by its shorter ears and feet, the characters of tlie 
teeth not being sufficiently constant to serve as a satisfactory distinction. 
It is far from improbable that intermediate forms may exist in the Bhutan 
and the other Eastern Himalayan tracts intervening between Sikkim and 
Moupin. 
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The following Indian and Himalajan rats and mice have been incor- 
roctlj referred to the genus Arvleokc : — 

Arvicola indicn, Gray and Hardwicke, Illustrations of Indian Zoology, 
pi. II ; = Hub {NesoYia) liardwidcii. 

Arvicola bengalensis^ Gray and Hardwicke, Illustrations of Indian Zoology, 
II, pi. 21; = Ilm {NesoJda) bengalensis^ [= JS^esoIcia indica^ Blytli 
and Jerdon; Mm {i^esohia) hhjthiamcs, Anderson.] 

Arvicolaf Neotoma, two sp pgctorliis and Qngotliriw^ nob./’ Hodgsoiij 
J. A. S. B., 184d, X, p. 915. 

Arvicola ? mgothriso^ Hodgson,” Horslield, P. Z. S., 1856, p. 401. 

These are the species veiy imperfectly described by Hodgson (Ann. 
& Alag. Nat. Hist. 1845, XV, p. 267) as Mns ? pgctorhis and Mtis ? ' mijo- 
thriiv. The former proves, on an examination of the ty23e in the* British 
Aluseum by Mr. Thomas, to have been founded on an aberrant individual 
of the common house and tree-rat of India (Mas ritfescem auett,), and 
belongs to the form called Mm cequicaiulalis by Hodgson. The tj^^e of 
Mas mgotlirioi) is a skin without any skull ; but I have no hesitation in 
identifying it with Golanda ellioti^ to which an affinity was suggested by 
Jerdon (‘Mammals of India,’ p. 214). 

Arvicola? hgdropliilus^ Hodgson,” Gray, List of the Sj^eeimens of 
Mammalia in the British Museum, 1843, p. 119. 

This is Mm f hgdropJiilm, Hodgson, Ann. & Mag. Nat. Hist. 1S45, 
XY, p. 267. No original type can be found, and it is quite uncertain what 
the species is. Mr. Thomas has endeavoured to identify it, hut in vain. 
The figure in Hodgson’s drawings shows a large mouse or small rat \rith a 
];>ure white belly, and might well be taken from a young individual of the 
common white-bellied Himalayan rat, Mus nitidm (== Mm rafescens, var.), 
m oi Mm jtrdoni (Leggada jerdoni, Ely th : this species is not a true 
Leggada). 


Note. — The teeth figured in the accompanying plates are those of the 
right upper and right lower jaw, the anterior extremity uppermost, and the 
upper jaw teeth above the lower. It results from this arrangement that in 
the upper figures (upper teeth) the outer or external angles are to the left, 
the inner to the right ; whilst in the lower figures (lower jaw) the reverse 
is the case, the outer side of the jaw being to the right, the inner to iho 
left. All the figures are enlarged 8 diameters. 
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X . — On Mvospalax fuscicapillus, Blythe — By W. T. Blaotorb, F, E. S.j «fee. 

[Received May Sth ; — Bead June 1st, 1881.] 

(With Plate 11, impart.) 

Forty years ago, some specimens o£ a I’odeut in the Society’s collection 
■were named by Mr. Geory elms fihscomf illm. It was not known at 

the time whence they were procured, but Mr. Blyth supposed that they 
came from the Himalayas, The first mention of the name was in 
in a list of specimens of skulls, and in the following year, a very brief and 
imperfect description cf the animal was given. 

No fuller account of the species was ever published. The true locality, 
Quetta, appears to have been ascertained by the late Captain Hutton, the 
animal was noticed and a short description of its habits given in bis Eough 
notes on the Zoology of Gandahar” (J. A. S. B., XV, p. 141.) It was in 
this paper that the new generic name Myosyalax appears to have been 
proposed for the first time : in a footnote, Mr, Blyth states that ‘‘ this 
type differs from Myodes or the Lemming genus in tlie much greater size 
and strength of the feet, in the elongation and protrusion of its upper 
incisive tusks, &c., and he adds that he will describe the form more parti- 
cularly, together Avith some other new rodents. Tiiat such was his inten- 
tion is apparent also from a letter to the Honorary Secretary published in 
the preceding volume of the Society’s Journal, f in which Mr. Blyth re- 
quests that a figure of the animal and its skull might be prepared for 
piiblication. The request was granted, but apparently the plate was never 
drawn, it was certainly, so far as I am aware, never published. In Mi% 
Blyth’s Catalogue of the Mammalia, the specimens in the Society’s collec- 
tion are recorded with references to all the accounts above noticed.J So 
far as I am aware the animal has never been mentioned in European works, § 
probably because the first brief notice escaped record in Wiegmann’s 
■ ■■ ArcMv. ■ 

Recently, when occupied in determining the Arvicolm of the Hima- 
layas, my attention was called to a specimen, brought by Mr. Griffith from 
Afghanistan, that had long been in the old East India Company’s Museum 

^ For references see synonymy. 

t J. A. S. B., XI Y, Proc. Oct, 1845, p. ciii. 

t There is also a brief allusion to this species by Mr. Blvth in 1863, J. A. S, B., 
XXXII, p. 89. 

§ The same name 3I^^ospalax was subsequently used by Brandt, (Mem. Acad. St. 
Petersburg 1855, IX, and by Carus and G-erstaecker, (Handbuch dor Zoologie, 1875, 
p. 108,) for the genus Siphneus^ the type of Avhich Avas named Mm Mi/ospaiax by 
Laxmann in 1773. See A. Milne-Edwards, Bech, Mamm, pp. 71, 
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and had iinalh^- been transferred to the British Museum. This proved to 
be a true Arr^ioola (see previous paper) but in external characters it had 
some resemblance to Myospalax fusciecipillus, of which I had a distinct 
recollection. On mj application, Dr. Anderson, Superintendent of tlie 
Indian Museum, was good enough to obtain the permission of the Trustees 
to send one of the specimens of Blyth’s species and a skull to London for 
me to examine. After comparing this with, Mr. Thomas’s assistance, I aiu 
unable to find that the animal has ever been described elsewliere, and the 
most nearly allied known form appears to be the Russian Ellohiiis falpiiim. 
I cannot find any good generic character to distinguisli ILifOspula.v from 
Mllobms^ although the difference between the two is considerable, and may 
induce some naturalists to separate them generically. For the present, I 
think the Quetta species may be called Ellohim fmc leap Him the following 
is a description of the skin and skull, which, with the teeth, is figured on 
Pi. II. 

ElLOUTUS FtJSCICAPILLUS. 

GeoryGlimfmooGapjlUm,Jj\y\,\\^3,A..^, B., 1811, X, p. 02S; 1812, 
XI, p. 887. 

MjjospctlaoG f mcocapillm^ Blyth, J. A. S. B., 1816, XV, p. 141 ; Cat 
Ma,m. Mus. As. Soc. p. 126. 

Colour on the upper parts buff, (very pale fulvous or light brownish 
yellow ;) except on the upper surface of the head, which is hair brown. 
Lower parts rather paler, tail nearly the same colour as the back, feet 
pale. .. 

F'ur soft, light ashjT- grey at the base, and for rather more than lialf 
the length, terminal portion on the back dirty light brownish yellow, no 
longer hairs on the back, a few towards the rump, and around the base of 
the tail; these have not dark tips. On the head the hairs are brown 
throughout, in the middle of the bellj^ yellowish white. The hair on the 
specimen examined is short, being only inch long, in the middle of the 
back. 

conch rudimentary. 

Whiskers buff, the uppermost brown, none in the skin examined extends 
back beyond the ears. 

Feet of moderate size, rather broad, toes long, claws blunt, short, 
formed for digging, horn-coloured, overhung by long hairs. In the forefoot 
the second is but little shorter than the third but considerably longer than 
the fourth, exceeding it by about the same amount as that In^ \vhieh the 
fourth itself extends beyond the fifth ; thumb very short, but with a claw 
nearly equal to that of the other toes. Pads beneath each fore foot 5 in 
number, the two anterior at the base of the three middle toes, of these the 
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ouber appears to be double, (it is difficult to be certain of the characters in 
a dried specimen ;) the third is inside the base of the 5th toe, the two 
posterior tubercles are considerably larger than the rest and the inner is 
rather more distal than the outer. On the hind foot the second toe is 
nearly as long as the third and considerably longer than the fourth, exceed- 
ing it by nearly the same amount as the fourth itself extends beyond the 
first, which again is but little longer than the fifth. There are 6 distinct 
pads or tubercles beneath the hind foot, arranged in 3 pairs as usual, the 
inner pad of the second pair, at the base of the first toe, appears to be 
double, those forming the proximal pair are nearly opposite to each other 
and are rather nearer to the anterior pair than to the heel. The whole 
planta to the heel is naked, though there are long hairs on the sides of 
the feet. , : 

Tail very short, thinly clad with long light yellowish brown hair, that 
extends -3^^ inch beyond the end. 

The following are the dimensions of the dried slcin. 

inches. 


Length nose to rump 5. 

„ tail, without hair at end 0*35 

„ forefoot without claws 0*67 

„ middle toe ditto 0*28 

„ hindfoot from heel ditto 0*85 

„ middle toe ditto 0*25 


The chilli is that of an aged individual the occipital crest is very 
strongly developed and the sutures too fully anchylosed for the shape of 
the interparietal to be distinguished. The cranium is not quite perfect, 
the parts around ihQ foramen magmim, including the ai\ditory bulla=', having 
been cut away. Compared with the skulls of Arvicola, the most striking 
differences are the greater thickness of ail the bones, the much greater 
development of the occipital crest, of the zygomatic arch, and of the bones 
of the anterior or facial portion generally, as compared to the brain case. 


The measurements are ; — 

inch. met. 

Length from middle of occipital plane to end of nasals 1’3-li -GSdS 

„ from paroccipital process to front of incisors 1*62 -Olil 

„ of suture between nasals 0*47 *012 

Breadth across hinder part of zygomatic arches 1*1 *028 

„ across brain pan behind zygomatic process of squamosal 0*6 *015 

„ across frontals where narrowest between orbits 0*23 *006 

Length of row of upper molars (crowns only) 0*32 *008 

jJisfcance from anterior end of upper molar to base of incisors 0*55 *014 

Length of anterior palatine foramina 0*14 *0035 
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Length from base of incisors to posterior termination of palate 0*9 *023 

Breadth of bony palate between front lobes of anterior molars 0-13 -0035 

Length of lower jaw from angle to symphysis ............ ...... 1*12 *028 

Height of ditto to end of coronoid process 0’6 *015 

Length of row of lower molars 0-32 *00S 

The occipital plane slopes backwards. The tipper surface of the skull 
is rounded and slopes away more rapidly at the sides than in lEllohius 
falphms or in Arvieola, the sagittal crest is sti*ong posteriorly, but sinks 
down in front. The nasals are nearly of the shape of a wine bottle with 
concave sides, the posterior termination is not pointed but truncated by 
the irregular zigzag suture, the outer margins are straight and nearly 
parallel for a short distance from the posterior end, then convex, and again 
in front sliglitl}' concave. The premaxillse extend further back than usual 
on the upper surface of the skull, and terminate posteriorly in points some 
distance behind both the end of the nasals and the origin of the zygomatic 
process of the maxilla. The zygomatic arch is very high in the middle and 
presents the peculiarity of the maxiliar and squamosal processes meeting 
along the lower edge and forming a suture ; the malar, a high but short 
bone, does not extend to the lower margin, nearly two-thirds of the length 
of which is composed of the maxiliar process. The infraorbital foramen is 
large, triangular when received from the front, not produced in the form 
of a narrow slit below, and about one and a half times as high as broad. 

The anterior palatine foramina are very small and narrow, the poste- 
rior palatine foramina are numerous, relatively large, and situated in two 
deep grooves, oecui^ying the greater i^aft of the palate posteriorly. The 
opening of posterior nares is very narrow, much narrower than each of the 
broad pterygoid fossm. 

'Teeth, The incisors are long and project forward considerably in both 
jaws, tliose in the upper jaw are of moderate breadth and flat in front j 
lower incisors narrower, and rounded in front. They are nearly white in 
both jaws. 

The row of upper molars is very slightly curved ; all the teeth are of 
nearly equal breadth. The first upper molar has 8 external and 3 internal 
angles, the internal (those to the right in the figure) being i‘ather anterior 
to the external. The slope from the hinder angle on each side to the pos- 
terior extremity of the tooth is concave, especially on the external side. 
The second tooth has 3 subequal angles outside and terminates i^osteriorly 
in a rudimentary angle in contact with tlie hinder molars ; on the inside 
there are 3 angles first a small angle, then a larger one, there being no dis- 
tinct re-entering angle between the two, the re-entering angles between the 
second and third inner angles, and between the last and the first of the 
hinder tooth are square, not pointed. The third tooth has 3 outer and 2 
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inner angles, the outer are nearly equidistant, but there is no re-entering 
angle between the first and second, though there is between the second and 
third, the posterior termination of the tooth is a very slightly projecting 
rounded lobe, and it may be noted that each of the upper molars terminates 
in a somewhat similar lobe, as in Armeola. 

In the first lower molar there are 4 outer and 5 inner angles, the first 
on each side rounded and less prominent than the others, the two hinder 
pairs on opposite sides of the tooth nearly opposite to each other j the 
anterior extremity is a rounded lobe, nearly as broad as long, with a very 
blunt rounded angle inside, in advance of a still bluntei’ one outside. The 
second and third lower molars have each 3 angles on each side, all nearly 
opposite to each other, the outer (those to the right in the figure) being 
in each case a little in advance of the inner. In the second molar the 
angles inside and outside are nearly equal to each other, in the posterior 
molar the inner angles are stronger than the outer, and the first outer 
angle is less prominent than the other two. 

The lower jaw is strong, the coronoid process well developed, the 
tubercular projection corresponding to the posterior extremity of the lower 
incisor situated just outside and a little below the condyle, so as to make 
the latter appear almost double. 

Compared with Bllohim talpinuSi the differences presented by the 
form here described are numerous, but the external distinctions are less 
striking than those shewn by the skulk M. fmoicapillm is larger, yel- 
lower, and rather paler-coloured, and the tail appears a little longer. The 
base of the fur is much paler, that of JJ. talpinm being almost black, that 
oi B, fusoicapillus light grey. There are some slight dilfereiices too in the 
feet, e. y., the second toe of the fore foot in B. talpinus appears to be 
much shorter in proportion to the middle toe than in B. fiiscicapillm. 
The feet too appear larger in the latter but it must be remombered that 
the comparison is made between dried skins. 

Tlie hinder upper molar in B. talphms is proportionately much sliorter, 
the two anterior outer angles are close together, and the posterior lobe behind 
the hindmost outer angle is wanting. The second inner angle too is ill 
developed or obsolete. In the first tooth of the lower jaw there are only 
8 distinct external and 4 internal angles, instead of 4 and 5, and the ante- 
rior lobe is very slightly developed. 

The skulls of B. Utlpinm in the British Museum (two in number) 
differ greatly in form from that of B. fmoiGapilliissm^^YQ much more 
Arvicoline, tlie facial bones being far less developed in proportion to the 
brain case, and the occipital crest verj- small. Tlie z^-gomatic arch is less 
high but similar in form and in the arrangement of the bones, the maxilhu* 
process, however, is not quite in contact with that of the squamosal 
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although the two approach each other very closely. The nasals have not the 
peculiar form that they have in JEl. fuBeiGafillm, but are simply arcuate or 
convex externally, and the prsemaxilliB terminate posteriorly opposite the 
end o£ the nasals and the origin of the zygomatic ai-ch. The anterior 
palatine foramina, though small are not quite so minute as in the Quetta 
species, and the posterior portion of the palate is less deejoly grooved. The 
posterior nares and pterygoid fossse are similarly shaped. In the lower 
Jaw the eoronoid process is shorter, and the angle is differently shaped, but 
the peculiar condyle is precisely similar, the tubercle at the root of the 
incisor being just outside and below in both species. 

It is evident that if, as I believe, JE. fuscicapilli(>s belongs to the genus 
Mlolrms, the short description of that genus by Alston in his classification # 
of the order Glires’^ will need some modification, since the skull in the 
species now 'described is not very like that of Arvioola and the facial portion 
is more developed instead of less. 

^ P. Z. S., 1876, p. 85. 
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XI. — JSfeio or little-hnoion Moilusca of the Indo^^Malaycm Fauna, 

By Geoffeey Neyill, C. M. Z. S. 

[Received 30th June ; — Bead 6th July, 1881.] 

(With Plates Y, YI, & YII.) 

Mr. A. R. Wallace in his very interesting new work — ^ Island Life’ — 
devotes a chapter to the Madagascar Group, and he comes to the conclu- 
sion that the presence there of the numerous and important Indo-Malayan 
forms cannot he accounted for by a former continental land connection, for 
which the term “ Lemuria” has been suggested by an eminent zoologist. 
If I understand rightly, the distinguished author accounts for the presence 
of these forms by their introduction from Europe, and from consequently 
Asia, before the separation of Africa by the sea in early Tertiary times ; in 
another passage, he suggests the probable submergence of many hu-gt-; 
islands, whose former position is indicated at the present time by tile 
banks and reefs of the Oargados, Chagos, Maldives, &c., to account for 
the transmission of organisms from the Indian Peninsula.’’ 

As Mr. Wallace twice alludes to my papers on the Moilusca of the 
Seycliclle Islands (pp. 405 and 415), which I wrote so long ago as 186S-0, I 
now wish to add a few remarks. Speaking solely from the conchological point 
of view, I would submit that there is certainly no necessity for presuming the 
existence of a continent, “ Lemuria f on the contrary, an archipelago, thickly 
studded with large islands, such as appears to be unmistakeably indicated in 
17 
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this region, presents several points of greater probability judging from the 
character of the existing landshells, and I would question the former 
immediate land connection with the Indian Peninsula. I think I can point 
out several remarkable features, which tend to show that this archipelago 
probably received its Mollusca rayier by a close connection with the 
Nicobars, Sumatra, Java, &c., and thus of course with the Malayan Penin- 
sula. It is scarcely necessary for me to mention that the Mollusca of 
the Madagascar and Mascarene province give no support to the theory of 
an ancient emigration from Europe, so few fossil landshells of pretertiary 
times being known ; the entire absence of the genus Helicina from the ter- 
tiary deposits of Euro^^e as also from India proper and Ceylon at tlie 
present time, I consider very significant, as the genus from its well-marked 
characters, its robust substance,' and local abundance could hardly have 
escaped attention. I showed in 1869 that the Seychelles possess a 
species (HT. ilieolaldianaj Nevill) only just separable from others found 
in the Nieobars and adjoining Islands ; M. Morelet again has lately 
described a most remarkable extinct subfossil form from Mauritius as 
Melicina imdtdata : this species is closely allied to the Trochatella 
moulioti of Pfeiffer from Cambodia, which, Dr. Dohrn has justly shown, 
cannot be classed with the West Indian species of Trochatella^ but must be 
referred to Helicina ; for these two species I suggest the new siibgeneric 
division Fseudotrochatella ; the group has its nearest known allies in 
some Philippine forms. It will be important to endeavour to find out 
whether there are any fossil or suhfossil forms of Helicina to be found 
In Madagascar itself. The remarkable “ Malagash” section of Megaloims- 
toma^ called Hainesia by Pfeiffer (= Mascaina^ xingas), seems to me much 
more closely allied to the Malayan and Philippine section CoptoclieilK^s 
of Gould than witli the extinct European Tertiary forms. 

Omg)Jialotropis is undoubtedly a most significant feature of the shell- 
fauna of the Mascarene Islands, the genus not being known from Mada- 
gascar, the Comoro, or Seychelle Islands ; it has also never been established 
as found fossil in Europe, or living in India or Ceylon ; there is, however, 
one tertiary fossil to which I would call the attention of concliologists — 
the Oardiostoma trocTiulibs of Sandberger Yorwelt,’ pi. XII, fig. 8), 
which I consider perhaps referable to Omphalotropis ? Besides the Mas- 
earene Group, the genus is found in great abundance and variety in the 
Polynesian Archipelago and can, according to my theory, be fairly traced 
from the one region to the other. Excluding the allied New-Zealand 
genus Eealea, several species have been described from New Caledonia, 
one from the Solomon Islands, two from Ceram, one from Shanghai, 
one (O. strictiis of Gould from the Loo Choo Islands) has been lately re- 
discovered by Surgeon-Major E. Hungerford at Hongkong living on stone 
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walls at 300 feet above the sea, two from Borneo, one from Ambo3aia, one 
from the New Hebrides, one from the Pelew Islands, three from the Nicobars, 
and two (possiblj more) from the Andamans. I can scarcely believe the 
genus does not occur in Sumatra or Java, though it has not yet been re- 
corded from either, or indeed from the Malayan Peninsula. 

Another remarkable ‘‘Indian’’ type is the Gyatliopoma hlanfordf 
II. Ac] ams, which was first discovered by myself at a considerable elevation 
on Mahe one of the Seychelles. This is undoubtedlj^ an exception to 
theory that the “Indian” forms of the Madagascar province show a closer 
connection with Sumatra, &c, than with India proper; species of Oya- 
iliopoma {yen%u latd) being numerous in South India and Ceylon, and 
also existing on the Bombay and Golconda Hills, as well as at Darjiling, 
in Assam, and a single species, (fide cL Theobald) in the Sliau States ; tlie 
genus hitherto not being known from any other region. But elsewhere 
in this paper I have endeavoured to prove that the Jyiadema of 

Pease . from the Pacific Archipelago is not reailj^ separable, and I can 
also confirm the validity of Benson’s species Cyatliopoma iignariibm from 
the Andamans, which Mr. W. T. Blanford has latelj" called in question, 
as I have received several living specimens from my energetic corre- 
spondent Mr. F. A. de Eoepstorff, who has also sent me a .single specimen 
of the true Omplialotropis distermina, Benson, as justly discriminated from 
its much commoner ally by Mr. Blanford, who has named the latter 
O. andersoni. The occurrence of Gyatdiopoma 'procerum^ Blanford, at 
Beypore, close to the sea, is also worthy of note, in regard to the geo- 
graphical distribution of the genus. 

As well as I can judge, there is no fossil represented in Saiidberger’s 
‘ Yorwelt,’ which presents any resemblance to Gyailiopoma. The genus 
is of such small size that it may have been easily overlooked Iiitherto in 
the Malayan province j — Blunford’s genus Gyelotop>sis^ I consider as on 
an altogether different footing ; I regal’d it as a strictly African genus, 
of which two species have made their way to India, two others to the 
Comoro Islands, and one {G, conoideim^ Pfeiffer) to Mauritius; Sowerhy’s 
habitat “ Seychelles” for this last is undoubtedly erroneous and sliould 
be altogether ignored. The two large Seychelie species of Btylodon 
{HMw) have their nearest ally in K, cepoides^ Lea, of the Philippines, and 
are ail three evidently allied to the species of JBlicmia, Albers {pars == 
Mimchlias, Theobald), of which forms are known from Formosa {H, swin^* 
lioei), Tavoy {II saiurnia), Solomon Island, Cambodia, Moluccas, Khasi 
Hills, &c. 

Mr, Wallace in Yol. II, p. 538, of his ‘ Geographical Distribution of 
Animals,’ JSTG, Prof. Sandberger in his ‘Land <&c Conchy lien der Yorwelt,’ 
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and Prof. A> Nicholson in his ^ Manual of Paiaiontology,’ IS 79, have all 
omitted to take cognizance of the four highly interesting and important 
species of fossil Helix described by Dr. Stoliezka in his Cretaceous Fauna 
of South India, Yol. II, 1867, three as species of Anclustoma^ Klein 
(more correctly Qonosto^m^ Helder) and one as a species of Ilacrocyclis, 
■•■■■Beck., 

All of the above works therefore must be amended, to the effect that 
indubitable species of true Helix are known from the Upper Cretaceous. 
I have carefully examined all the specimens of these Cretaceous Helicidae^ 
so excellently figured by Dr. Stoliezka, and am of opinion lie was quite 
right in referring three of the species to the subgenus GonoBtoma (= 
AncJiistoma), and I think it will interest Mons. Bourguignat and other 
eonchologists to find the ancestors of this, both in tertiary and recent 
times, essentially European group, in so ancient a geological formation as 
that of the Cretaceous rocks of South India. I consider Dr. Stoliezka to 
have been less happy in his remarks as to the affinity of these forms %?ith 
our present Indian subgenera JBlectopt/lis mA Gorilla, 'which seem to me 
entirely different groups. The fourth of these Cretaceous forms, the 
Macrocyclis earnatica of Stoliezka, is certainly not a species of true i&cro- 
cyelis, the type species of which is the South American J£. Fer., 

now said by Mons. Fischer to form a section of typical Helix, Dr. Sto- 
liezka’s species eirddently belongs to what is now known as 
Helder, but to which of the sections, it is impossible to say until better 
specimens are forthcoming. 

Ill addition to the above recorded instances of landshells of proved 
greater antiquity than the Tertiary Period, I am indebted to Di*. Feist- 
mantel for pointing out that three well preserved species have been de- 
scribed from the Coal Measures of Nova Scotia by Dr. Dawson, JDaiusonella 
meeki, Zonites {Gonuliis) priscus, and Pupa {JDendrojmpa) vetmta (from, 
^‘the hollow trunk of an erect Sigillaria”), copies of the figures of the two 
latter being given in Nicholson’s Manual ; these are doubtless the forms 
of Helieidae alluded to by Wallace in his above quoted work from the 
Carboniferous? Dr. Stoliezka, I, t?., page 6, also writes Except the 
JBoysia Peussii, which was in 1859 described by myself from a Cretaceous 
freshwater deposit in the North-Eastern Alps, I am not aware that any 
species of true Helieidae liave been noticed from deposits lower than the 
Eocene strata.” Pfeiffer does not record this so-called Boysia^ nor indeed 
any of the above-mentioned Cretaceous Helices ; it is, however, a very well 
characterized form, I should consider from the- figure, possibly correctly 
referred to Boysia ; it was found in tolerable abundance and is well figured 
in the Sitz. K. Ak. Wien, XXXVIII, 1859. This Boysia reussii has 
been latterly referred by Professor Sandberger to the genus Stropliostoma, 
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Deshajes, and is consequently mentioned as the most ancient species as yet 
discovered o£ the Oi/clostomacea, in his magnificent work, insufficiently 
studied by Conchologists, on the Land und Siisswasser Oonchylien der 
Yoi'welt, 1870-5, 

Helicaeion [Austeota] magoteictts, G.-Austen and Nevill, PL Y, Fig. 23. 

Nevill, J. A. S. B., 1877, Momein [Yunnan], p. 24, diam. 46, axis llj- mil., as 
Helicarion marjnificus,^ ^^coll. J. Anderson”; Nevill, Handlist I, 1878, p. 16, as 
mrion \Amtenici\ magnifims ; Godwin- Austen, P. Zool. S. 1880, as Birasia magnijica, 

I am quite unable to agree with Colonel God win- Austen, in referring 
this species to Qirada ; M I were persuaded that it was the case, I should 
not hesitate in uniting Girasia and Atcsfejim. However, I consider both 
well characterized, if not as distinct genera, at least as well marked sections 
of Helicarion, not only as regards their shells but also on account of the 
differences in the animals themselves. Austenia has a less helicoid” and 
more slng-like” shell than true but is still always distinctly 

convoluted and of firm though fragile texture. Pfeiffer and the old school 
would have called them Yitrina, Girasia has merely a membranaceous 
shell scarcely if at all convoluted, more or less rudimentary ; old authors 
considered them as slugs” and not as Helicidae at all. 

Helicabiois' [Atjstema] eesplendefs, Nevill, PL Y, Pig. 24. 

J. A. S. B., 1877j Sawady and Bham6, coll. J. Anderson, M. B. 

GiBBXJS IiTONETIAOTS, PallaS- 
TiOol, Heliso lyonetianci. 

Besides the typical specimens which I have already recorded in my 
^Handlist of Mollusca in the Indian ' Museum,’ the following forms seem 
worthy of record : — 

war. AOTOKi, Pfeiffer*. 

Zeits. Mai. 1847,' as Gihhis antcni, from Maxiritius [not JPajm- cmtonl, Fiister, 
1844, from Berhice] ; Fupa gmtehupkma, Pfr. 1868, from Mauritius. 

There are two specimens in the Museum, collected by m^^self in the 
^^Bois Sec,” Savanne District, Mauritius. The above local name in my 
* Plandlist’ was unfortunately changed, during my absence on furlough in 
Europe, to Dry Forest,” a name of no meaning ! 

var. smsTEOESA, nov. 

In 1878 I noticed a reversed specimen in the museum at Lyons ; short- 
ly afterwards I was fortunately successful in purchasing a second specimen 
for the Indian Museum, out of the collection of the late Lombe Taylor, 
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Gibbus dupostojiaots, G. Nevill, PL YI, Pig. i. 

J. A. S. Beng., 1870, p. 411, and l. c,^ 1871, p. 7, also Handlist p. 9, [sine 
descr.] ; P. Zool. S. 1868, p 260, animal described as that of Q, mrsipoUs'' ; = P. 

Pfr, Yar, [not of Ferussao]. 

T. aperte rimata, suhcylindrica^ sat solidmseula^flmiio^eornea^ollique 
oonferUm fort iter sulcata, costis latis,flemmis ; spim cylmdrica, in conum 
pero'btusiim terminafa ; anfi\ eonvesciusculi, ultimm preGedentihus vios 
major ; apertura siibvertieaMs, ovalis, sine dente parietaU , perist. late 
expansmn, paUide Meimi, marginibus callo Icevi juncfis. 

Long. 14|, cliam. Of mil. Savanne District, Mauritius. 

The number of whorls, different sculpture, absence of parietal tooth, 
light yellow colouration, &c., easily distinguish this species from its nearest 
ally G. bacillus, Pfr. : the animal is also different, as can be seen by reference 
to the Proc. Zool. Soc. 1868, p. 259 and 260 ((?. bacillus 2 aidi G. versipolis) / 
it is perhaps Pfeiffer’s Mauritian variety of P. versipolis, but is certainly 
not Ferussac^s species from Bourbon (= P. fmiicula, Yah), as already 
pointed out by M. Morelet and myself. 

En3S‘ea (Huttonella) MOERCHTAis^A, Roepstorff, IMS. 

Deeply, openly umbilicate, the umbilicus partly covered by the deflect- 
ed last whorl ; cylindrically ovate in shape, almost exactly like a gigantic 
P. stenopylis ; arcuately ribbed, ribs thick and ratlier distant; white, 
solid, with obtusely conoidal apes and distinct suture ; whorls 6 1, eonvesly 
tumid, narrow, the 4ith and 5th of equal breadth, the last not so broad and 
very little higher, rounded at base and brought round in front, so as to 
bring the aperture almost into the centre, or axis, of the shell, much as in 
P. stenopylis, thus partially covering the umbilicus ; aperture vertical, 
contracted, quadrate, peristome anteriorly strongly sinuate, then very 
broadly reffeeted, quite straight, not oblique as in its ally, the columellar 
and basal margins more broadly reflected and boldly, evenly rounded instead 
of the former being nearly perpendicular as in JS. stenopylis, margins 
joined with a callosity, nearly straight, in the centre provided with a well 
developed prominent, perpendicular tooth (or fold), another strong, but 
less prominent fold within the outer lip, at base of the above mentioned 
sinus,” that is where the peristome becomes markedly reflected, behind 
which there are some ten ribs so closely crowded together as to give 
almost the appearance of one very broad ‘^varex,” these ribs partially 
block up the umbilicus. 

Long, (vix) 5, diam. max. 2| mil 

I have much pleasure in adopting, for this remarkable form, Mr. cle 
Roe|)storff’s MS, name in honour of his late friend Dr. Moerch of Copen- 
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bagen, who contributed several excellent papers towards our knowledge o£ 
the Moliusca of the Nicobars. 

Type, Indian Museum ; centre of Great Nicobar, coll. F. A, de 
Eoepstorff, Esq. 

Genus Naistika, Gray. 

P. Zool. S. 1834, typos H, nemorensis, Miill. [Xcsta]^ JS. Javajiensis^ Fer. 

E. exilis, Mull. [^Eemiplectd]^ JS. citrina, Lin. E. monozonalis^ Lin. 

if. clairviUia^ Fer, [_Eenuplecta\ S, mtrinoidesj Desh. [^Maeroehlainys], E. JuUam^ 
Oray and E. striata, Gray {Eemipleota\ ; type restricted, Gray, P. Zool. S, 

1847, p. 169, Eelix eitrina, Lin.; Xesta, Albers, 1S50, ti/pe E. citrina, Lin.; ~ 
Eiereporaer Desmoulins, Bxill. Soc. Lin. Bord. Ill, 1829 [name inadmissible]; 
pars ? = Stenopus, Guilding, Zool. Journ. Ill, 1828, type S, limclm, Guild. = Guppija, 
Morcb, J. de C. 1867, [as Stenopus had been previously used for a genus of Crustacea.]. 

The type of Gray’s Nanina is therefore 131. citrina and not H. vitrU 
miles [MacroGhlaymjs indica, Bs.], as supposed by some authors. 

Benson himself distinctly admits the validity of Gray’s Nanina, over 
his MS. name of Tanyelilamys or Macroelilamys {see Proe. Zool. Soe. 1831, 
p. 89, J, A. S. B,, 1836, and later on in the Annals and Mag.) ; had my 
Indian conch ologieal friends referred to these papers, or to the J. A. S. B., 
1832, p. 13, for the original and casual mention, in a footnote, of Benson’s 
MS. name ILaeroelilamys, I am sure they would never have attempted to 
introduce so retrogacle and useless a change, utterly unwarrantable in every 
way. Here is Benson’s mention of the name in full, — Those (Fteroeyclus 
sp.) which I found, were, with several specimens of a Cyclostoma, a reversed 
CaroGolla and Macrochlamys f — then follows a footi-uote, — A new genus 
of the HeltGidae separated by me from IKelicc, in consequence of the wide 
departure of the animal from the type of that genus.” With tliis and a 
mere repetition of the name on page 76, ends the so-called description of 
MacrocliUimys in 1832, although never claimed as such by Benson himself. 

Many authors (Benson included) speak of bis genus Tmiyeldmiys as 
having been described in the Proc. Zool. Soc. 1834-, but as far as I can trace 
this is not strictly the case. Benson appears to have sent a paper to the 
society containing an excellent description of the section, with the name 
Tanyclilamys attached ; the editor, however, changed it to Nanina, stating 
that it had been found to be the same as Gray’s genus described a few pages 
previously ; in the description the editor casually mentions that the form 
described was the Tanycldainys of Benson, MS. It is very doubtful if 
^teno^us is a section of Nanina at all ; in any case the former can have no 
claim, as the name had previously been used for a genus of Onistacea, as 
has been pointed out by Morch. 

The fact of the name Nanina having been employed by Risso in 1826 
is I consider of no importance, as it has long ago been pointed out that ho 
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•u.sed fche name for tlie immature state oi: his own genus Cyclops ; his name 
JSftmina was therefore null and void and should nob bar Giaiy’s genus. 

As Colonel Godwin-Austen has lucidly explained, though he draws a 
wrong conclusion, Nanina, Gray, is not the same as Arioplianta, Desmoulins, 
hut equals the latter’s group Flier eporae^' ; it would never do to adopt the 
specially separated section or suhgenus of Arioplianta for the whole group, 
any more than to replace Draparnaud’s (1801) by the secbioiial name 

Yertigo of Muller (1788), which was specially introduced for the forms 
with two tentacles only. By the method now uiiiversally adopted by all 
the leading conchologists, all parties seem to me fairly treated, Graj^ has 
his genus Naninct employed in a wide and comprehensive sense, as lie in- 
tended. Desmoulins and Benson have their names employed for their 
respective strictly limited sections as they both originally intended. Ben- 
son did not include Arioplianta in his Macroelilamys, ^^ he calls it Caro- 
eolla, nor did Desmoulins do so in the reversed case. 

Nakiji-a [Macrochlamys] pseudovitbinoides, n. sp. 

A. S. B., 1832, pp. 13 and 76, as Macrochlmnys indica, sine descr. (not H, indiea^ 
Pfr.) ; jBT. vitriHoides^ Gray, P. ZooL S. 1849, pi. 2, f. 1-3, cum anim. [not AT. rntrimides, 
Desh.] ; = Bs., [not of Plutton]. 

This is the common ‘‘ snail” throughout the plains of the Gangetie 
Delta, quite distinct, both as regards shell and aniiiiiil, from its close ally 
If, petrosa, Hutton, the type of which was from Mirzapore and which 
takes the place of the former in the higher regions of Lower Bengal ; the 
two species were confused together by Mr. Benson under the name of If. 
indica, which he afterwards united to Hutton’s If. petrosa; he could have 
seen but few specimens of our Calcutta form and those probably not living 
ones 5 Mr. Hanley does not represent our species in his invaluable Con. 
Indica, but gives a very fair figure of If. petrosa. The two varieties of H. 
petrosa recorded in my Handlist must be altogether eliminated ; I am in- 
debted to my friends Colonel Mainwaring and Mr. J. Caldwell for other 
specimens from Lucknow and Monghyr qI If. petrosa, and to Mr. J, Wood- 
Mason for a fine series of If. pseiHlovitrinoidcs from Siihet. 

I think Pfeiffer’s PI. 110, figs. 10-12 of the Conch. Cab, II, [not figs. 
13-15] represents W. 

HANIHirA [MAGROenLAMYS ?] SIKRIGALTEIs'STS, G. MovilL 

I described this species, from Sikrigali in Behar, in my Handlist 
page 28 ; unfortunately the name was misprinted If. sihriyallensis I I 
may also take this opportunity of recording that species No. 73, page 28, 
1. €., should be If. cordemoyi, not ‘ condemoyl ’ as printed. The species being 
called after Mens, Jacob de Cordemoy, a distinguished Mascarene botanist. 
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Subgenus Acitsta, Albers. 

In my Hand-listj p. 45, I have 'erroneousU’' classed this group as a 
subgenus of Wanina. It is, however, a subgenus of Helix^ not oi Wanlna ; 
I overlooked a note to that effect by Prof, von Martens, Moll. Ost-Asieii, 
describing the jaw, &c, 

Teoohomoejpha peecompeessa, Blanford, PL V, Pig. 22. 

Proc. Zool. Soc. 1869, p. 44S, Bliam6, “coll. J. Anderson.’" 

I know of no other specimen but the type, of which I now give a 
figure. 

Helix (Aeoista) peeplafata, G. PTevill, Pi. V, Pig. 21. 

J. A. S. B., 1877, p. 19, Mimhoo, Upper Burma, diam. 17-|, axis 4|- mil. 

I now give a figure of the type of this species, which is closely 
allied to the Indian H. tapeina on the one hand and to the Chinese JBC. 
triclioh'opis on the other. It was discovered by Dr. Anderson at Miniboo, 
near the Yunnan frontier.- In my Handlist, I have classed this group 
under the subgenus Flectotropis^ Martens (1860, type S. elegmitissima^ 
Pfr.), but I now consider that it is not separable from the previously described 
Aegista, Albers (1850, type S. oculus, Pfr.) ; Prof. Martens has lately given 
an ira|)ortanti tabular arrangement of Aeguta (restr.) in his ‘ Conch. Mitthei- 
lungen’, Ed. I, Pleft. 5-6, with figures and descriptions ; I fancy, however, 
the professor has overlooked an important locality I have recorded for II. 
tricliotropis, viz.^ Upper Burma ; perhaps, too, the localities recorded for 
JBC. setoemeta ‘‘ Sando and Ava” are printer’s errors for those given by A. 
Adams as “ Sado and Aw\a-Sima” ; at any rate, I do not suppose Ava 
in Upper Burma or Sanda in Yunnan are intended. 

Subgenus Acavus, Montfort. 

The specimens of some of this group in the Indian Museum are in- 
correctly registered in my Hand-list, page 8 ; the entries should be corrected 
as follows : — 

Helix (Acaytjs) HiEMASTOMA, Linnseus, 

Syst. Nat. X, 1758 ; Eeeve, Con. Ic. fig. 366 and Conch. Indica, j)!. 127, fig. 2. 

30 Ceylon ; coll. H. P. Blanford and G. IsTevill, Esqrs. 

var. MELANOTEAGxrs, Bom. 

Index and Test. Mus. Yindoh. 1780, as JT. melanotragus ; Eeeve, /, c*., fig, 366 0. 
and Conch. Indica, pi. 127, fig. 3. 

10 Ceylon j coll. H. P, Blanford and G. Hevill, Esqrs. 

18 
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HEiiis (Acattts) supeeba, Pfeiffer. 

Zeits. Mai. 1850, Ceylon ; Heeve, 1. e.^ %. 368. 

2 Ceylon 5 coll. H, Nevill, Esq. 

var. EOSEOLABIATA, BOV. 

Hanley and Theob., Con. Indica, pi. 12'7, fig. dyas H, snperba. 

6 Ceylon ; coll. H. Nevill, Esq. 

A variety very different from. Pfeiifei*’s type, a fact apparently not 
noticed by Mr. Hanley. 

Helix (Acattjs) phcexix, Pfeiffer. 

Malak. Blat. 1854, for Concbyl. Cab., fig. 1134 and Ed. nov. t. 3, fig. 9-10 ; also 
Keeve, fig. 376, (as E. 'melmiotragiLs^ nzx,) and Conch. Indica, pi. 127, fig. 6. 

10 Ceylon ; ex c. H. F. Elanford and G. Nevill, Esqrs. 

Helix (Acatls) gbevillei, Pfeiffer. 

Proc. Zool. Soc. Lond. 1856, Ceylon and Hovit. Conch., t. 30, fig. 6-7. 

3 Ceylon ; coll. H. Nevill, Esq. 

Subgenns CoBASiA, Albers. 

According to Prof. C. Semper (Eeise Philippinen, IS/d), should be a 
section of Goehlosiyla, not of given in niy^ Hand-list, p. 114. The 

same is recorded, I, c., of the subgenera Accina, Albers, and CalllGOGJilias^ 
liartm. (emend.). 

The type species of Axim was not, however, examined ; so I still con- 
sider this last as doubtful. 

Amphideomls MASOxr, Godwin-Austen. 

Joiirn. As. Soc. Beng., 1876, Hihii'i Farhat at 2000 ft. 

This is my species No. 19, p. 127, of Hand-list, where I have erro- 
neously recorded the species as A. dajlaensis. 

Subgenus Bepbomea, G. Nevill 

Hand-list, 1878, p. 127, type Eul mjlanicm^ Pfr, 

The animal of the type species of this very distinct and well-marked 
group was described by E. L. Layard (Ann. Mag. 1853), as “ of a brilliant 
green colour, visible through the shell ; it feeds on the Coffee Plant.” The 
group is recorded in Pfeiffer’s Nomenclator (ed. Clessin), 1879, as part of 
the section Phengm of the genus Gochlostyla ! 
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BTOmiNus (Ceeastus) jickelianfs, G. ISTevill, PL VI, Pig. 2. 

Hand-liist, 1878, p, 133, Wadela Plateau, Abyssinia. 

Sliell imperforate, or scarcely superficially rimate, eloiigately oblong, 
moderately solid, longitudinally subobsoletely and obliquely striate, tlie 
strife distinct near tlie suture and also near the j^eristome ; spire conically 
elongate, rather acutely pointed \ whorls 6 J or 7, the first scarcely 
convex, increasing regularly and slowly, the last two distinctly convex, 
increasing rapidly, the last one unusually attenuatelj^ produced ; aperture 
somewljat everted, compressed, considerably higher than broad, columella 
broadly reflected, somewhat oblique. 

Long. 34, diam. 15 j apert, alt. 15, lat. 10 mil. 

Hab. Wadela Plateau, Abyssinia ; coll. W. T. Blanford, Esq. 

Type, Indian Museum, Calcutta. 

The dimensions of JB, oUvieri, Pfr., as originallj?' described are — ■ 

Long, 27, diam. 14 ; apert. alt. ML, lat. 8 mil. 

Prom this latter species, B , j iclceliamis can be distinguished by the 
more pointed spire, less convex whorls, the last one especially being much 
less globose ; by the more or less obsolete sculpture, more oblique columella, 
more everted aperture, closed umbilicus, &c. 

Genus STE-sroaxuA, Shuttleworth. 

Bern. Mittii. 1854 ; type, restr. H. and A, Adams, 1855, Helix ealearea^ Born, 

Subgenus Glessitla, Martens. 

Albers Hcliceen, II, 1800, type Achatina gemmcij Benson. 

A genus of the family in Pfeiffer’s Nomenclator (ed, Olessin), 

a elassilieation which I consider altogether unjustifiable. I am afraid the 
group will prove not separable from Beck, the type of which 

is the West Indian IlelLv octo7ia, Chemnitz, in which case the latter name 
must have priority. Be this as it may be, Ach, paritura, and mvoluta^ 
Gould, darnaiidi and semiaarensis^ P£r., as well as several other species, all 
from Africa — both East and West coasts — certainly belong to G-Iessula-. 

Stenogyba (Glessitla) oeeas, Benson, MS. PL V, Pig. 11 (Copy). 

Eeeve, Conch. Icon. 1850, %. 113, as Aehatina oreasy Nilgiris, long, lo j, diam. 7L 
mil., anfr. 7 (ex icone) ; not Ach, oreasy Pfeiffer (as of “Benson”), or of Neviil, Hand* 
list I, p. 168. 

I am indebted to Colonel Beddome for a single specimen of the true 
8t, oreaBj from Travancore. Anfr, 7 5 long. MJ, diam, 7i mil. 
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Mr. Hanley in his valuable and careful* notes in the Con. Indica, 
p. has already noticed the confusion of two distinct species under 
'this '■ name.' ■ ; 

Steis-ootba (Glessula) psetjdoeeas, n. sp. 

Pfeiffer, Mon. Eelie. Ill, 1853, as Acliatina oreas^ Benson, AIS. Nilgiris-— anfr. 
7 (?), long. 12J-, diam. 5 mil, not Aeh. oreas^ Eeeve (as of Benson) 1850; Hevill, 
Handlist, I, p. 168, as St. oreas. 

Nilgiri specimens collected by Mr. Blanford (which I take for my 
type) measure — long. 11, diam. 5 [vix] mil. and are of six whorls only. 

var. SUBDESHATESIANA, nov. 

Anfr. 6; long. 11, diam. 4i mil. Type var. from the AnamuIIays, 
coll. Colonel Eeddome ; also from the Pulney Hills, coll. Eev. rairbank. 

Stenogyba (Glesstjla) JEEDom, Bcnson, MS. PI. Y, Fig. 14 j (Copy). 

Reeve, Conch. Icon. 1850, as Achatim Jerdonij Hilgiris — anfr. 7 to 8, long. 16, 
diam. 6 mil. {ex icone). 

PL 78, fig. 10 of the Con. Indica represents a smaller form, of only 
14i mil. and with the spire more produced and the last whorl a little less 
convex. 

Stenogyea (Glesstjla) nilagieica, Benson, MS. PL Y, Fig. 15 (Copy). 

Reeve, Conch. Icon, 1850, fig. 87, as Achatim nilagirieci^ anfr. 10, long. 28, diam. 
9 mil. fex iconej ; Con. Indica, PL 35, fig. 6, as Ach. peroUeti (not Aoh. perotteti^ Pfr.). 

I have no doubt of the distinctness of Eeeve’s A. nilagirica and 
Pfeiffer’s A. jperotteti, diQ&piiQ the fact that the former has been classed 
as a variety of the latter by Dr. Pfeiffer ; I have now given copies of the 
original type figures of both, which I think will convince most coneho- 
logists who have studied the genus. I have never seen a specimen of the 
true tjqDical Bt, niUgiriGa, described by Reeve as finely crenulate at the 
suture, then striated” &c. Colonel Beddome lias, ho'wever, sent me specimens 
of what I consider a variety, though a very distinct one. 

var, ETjETOOLEis^sis, nov. 

Anfr. 11 ; long, 30, diam 9| mil. 

Distinguished from both mZflsymciix and perotteti, not only by 
its greater size and more numerous wboiis, but especially by the (throughout) 
regular and prominent striation, not crenulate at the suture; from 8t. 
mdcdica, Blanford, which it perhaps even more closely resembles, in general 
aspect at any rate, by the more abruptly tapering apical whorls, more 
arched columella, 
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Nullaymullay moimtains, Kurnool District, at 2500 £t. 

Ste]S'OGY]ia(Gles>sula)pe]iotteti, Pfeiffer, PL V, Figs. 17 and 17 a (Copies). 

Kev. Zool. 1842, Niigiris — anfr. 8, long. 22, diam. 9. mil. (not of Reeve, the Con. 
Indica, or Conch. — Cab. II, PL 26, figs. 16-17, as Achatina %>eroiUti), 

I have already remarked, under the preceding species, regarding the 
confusion of this species with Eeeve’s Bt. nilagiriaa ; I have given copies 
of Dr. Pfeiffer’s two original figures ; he describes the sculpture as ad 
siituram striati.’^ The specimens from Neddoowutton in the Niigiris, 
recorded in my Handlist, are the only ones I have seen of this species and 
they are unfortunately in bad condition. 

Stekogyra (Glessttla) PEisrsoifiAis'A, Pfeiffer. 

PL V, Figs. 16 and 16 « (Copies). 

Zoits. Malac. 1851, Niigiris, anfr, 8|-, long. 18, diam. 6-J- mil. ; Conch. -Cab. II, 
PI. 26, figs. 12 and 13. 

I have thought it desirable also to give copies of the original figures 
of this species, as the one given in the Con. Indica is quite unrecognizable. 
Besides, Dr. Pfeiffer’s figures seem to me to show onlj” 7i whorls, whereas 
he describes it as having SJ, he also S 2 )eaks of the suture as being 
confertim dentimlata.^^ The Museum specimens from Kotagherry have 
only 7 -whorls — long, 17, diam. 6 mil. ; I have lately also received frona 
Colonel Eeddome five specimens from the Sispara Ghat, three of these 
agree well with type figures, the other two are a slight variety with rather 
more convesly rounded whorls. 

Stetogyba (Glesstjla) eactoa, Benson, PL Y, Fig. 18 and 18^?. (Copies). 

Ann. Mag. 1860, Niigiris, anfr. 7|-, long. 18, diam. 8 mil. for Acliatim pcroiteti 
of Reeve, fig. 102 (not of Pfr.). 

The only specimens in the Museum that I can consider as referable to 
this species are three from the Puiuey Hills — anfr. 9 ; long. IS, diam. 7f 
mil. In sculpture they agree with Benson’s description, “ irreyidariter 
striatuld'^ &c . ; anfr. ult, antice leviter remote plimto-striatoy Mr. 
Hanley himself points out that his representation of this species in the 
Con. Indica is not an accurate one. 

Stenogyra (Glessttla) orophila, Benson, MS. PL Y, Fig. 19 (Copy). 

Reeve, Conch.. Icon. 1850, fig. 105, anfr. 7, long. 14 mil., as Achatma orophila^ 
Niigiris and Colombo ; fide Pfr. ~ his A. ceylaniea-. 

I give a copy of Eeeve’s original magnified figure of his A. oropldla^ 
as I am by no means convinced Dr. Pfeiffer is right in uniting it to his 
A. ceylanica ; to judge from the figures, I should say they were ’quite dis^ 
tinct species. It may he that Eeeve confused two distinct forms, the one 
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ligiired (probably from tlie Mlgiris) a good and distinct species, the other 
from Ceylon a mere varietj ol Bt. cei/lmiioa, wMcb. maj have been sent, 
or shown, to Di\ Pfeiffer as and caused him to unite the two 

species. I have not myself seen any species of the gtovL-^^ Bt. nit ens^ 
ceylanlea^ punctogallam <fcc., from Continental India; the very distinct 
Bt, areas and are the nearest I know of. Aoh, or o^ldla is not 

mentioned in the Con. Indica. 

Stenootea (Glessula) AMEHTUM, Bciison, MS. PL V, Pig. 20 (Ooj)y), 

Eeeve, Concli. Icon. 1830, %. 82, Howrah, as AcJmtlm amentimi, aiifr. 8|, long. 
30, diam. 11 feso iconej ; Benson, Ann. Mag. 1860, Nerbndda Talley, long. 24 mil. ; 
Pfeiffer, Mon. Ill, anfr. 9, long. 22, diam. 7 mil.; Con. Indica, pi. So, %. 3. 

Dr. Pfeiffer in his Monogr. Ilelio. has apparently overlooked Benson’s 
important notice of this species as above quoted. Mr. lianley’s excellent 
figure of Ach. amentum is doubtless from a ITerbudda Valley specimen, 
with which it agrees exactly in measurements; long., 21, diam. 9 mil; 
it appears to be a smaller and slightly different variety from the type 
Howrah form. I have already recorded that this rare species has also 
been found at Ganjam by my friend Mr. Valentine Ball of the Geological 
Survey ; it has not, however, been found again in the immediate vicinity of 
Calcutta. 

Stenootea (Glesseea) sitbettsieormis, Blanford, PL V, Pig. 13. 

P. Zool. Soc. 1869, Ponsee in Yunnan at 3300', anfr. 8, long. 17|, diam. 5| mil. 

I give a figure of the unique type of this very distinct species, for 
^ which the Museum is indebted to Dr. J. Anderson’s very successful 
researches during the first Yunnan Expedition. It is the most northerly 
species of Qhssula as yet known, no other species having been described 
from China or Japan; there are three or four species known from the 
Philippines, Borneo, and tbumatra ; in the main, liowever, the group appears 
to be essentially an Indo-African one. No species is as yet known from 
the Andamans, Nicobars, Seychelles, or Mascarene Islands; evidently 
is a continental rather than an insular genus. 

Stenogtea (Geessxjla) BLAKFOEBiAiifA, G. Nevill, PL V, Pig. 12. 

Journ. Asiat. Soc. Beng. 1877, p. 26, Ponsee in Yunnan. 

Shell ovately turreted, solid, of a dark brown colour, two apical whorls 
smooth, the others sculptured with raised, coarse, longitudinal, nearly 
perpendieular strise, much crowded together and slightly flexuous on the 
last whorl ; spire turreted, with very obtuse apex and excavated suture ; 
whorls six, scarcely convex, the last one rounded at base ; aperture vertical, 
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subqaadrilateral, with a much thickened white peristome ; eol amelia broad- 
ly reiieeted, thickened, white, curved, forming an acute tooth, with a well 
developed incised notch at its base. 

liong. 7, diam. 8 mil. 

Hab.-— P on see (type) ; also from near Bhamo. This species closely 
resembles Glemula but is less convex, that is, more 

slender, and of thicker texture ; it can also be easily distinguished by the 
characteristic, crowded, well-developed, nearly perpendicular, longitudinal 
striation, varying slightly in direction on each wdiorl, much as in many 
species of ^omatias. The columella also is peculiar. 

Type, Indian Museum, Calcutta. 

Stekogyea (Gles>sxjla) bollakpattia^^a, Beddome. 

Con. Indica, PL OLVI, fig. 1, as Aehatina hoUampotana/^ Beddome, MS. 

Long. 25i-, diam. 10 mil. ; whorls 7, of unusually solid substance. 

I am much indebted to Colonel Beddome for typical specimens of this 
very distinct and rare species, also for kindly informing me that it is found 
on the Bollampatty Hill, near Coimbatore at 7000', and that the name 
should be spelt as I have now given it, Mr. Hanley having misread the 
original label. 

BaEEA DOHEIS’IAIVA, n. sp. 

Shell of seven gradated, cylindrical whorls, increasing very gradually, 
the last one proportionately very short, apex obtuse ; brown, irregularly and 
indistinctly mottled with blue ; almost smooth, the somewhat irregular, 
rugose strisB being nearly obsolete, even under a lens, except immediately 
behind the peristome ; aperture markedly everted, as broad as high, 
chestnut-brown within ; peristome broadly reflected, white, thickened, regu- 
larly rounded below, columella broad, nearly straight, margins of aperture 
joined with a distiiit callosity, no parietal tooth. Long. iOJ, diam. Sf mil. 

Hab. — P eru. 

The only other sj^ecies I know of from Peru, or indeed from South 
America, is the B, perimmia of Philippi, which, however, has 8 to 9 whorls 
and measures long. 13 to 14, diam. 3 mil. * I have named this interesting 
form, for wdiich I am indebted to my friend Mons. P. Joly of Algiers, in 
honour of Dr. Henry Dohrn of Stettin. There are several very interesting 
new forms of Qlaxmlia obtained by the same collector, in Mons. Joly’s collec- 
tion. 

Type, Indian Museum, Calcutta; also in coll. Joly and Dohrn. 

Ealea pteejVAICA, Bourguignat. 

Kev. and Mag. Zool. 1857, Pyrenees, long. 12, diam, 3 mil. 
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vai\ xtrcHOioJNSis, nov. 

Vw perforata, angiiste fusiformi4urnta^^ amfr. eonvexiusGuUs^ 
ultimo vioo majore, Iasi rotimdaio ; apertihr a ololonga, superne hai^d cocirotataf 
peristoimte expanse, marginihus callo valido, haud tuherculato, junctis. 

Long, 9, diam. 2i mil. 

Has. — B agiwes de Lucli on, Pyrenees. 

Type var., Indian Museum, Calcutta; coll. G. Neviil, Esq. 

VeETIOO PEASXISTEKSIS, n. Sp. 

Nevill, Proc. Zool. Soc. 1869, p. 65, as n. sp. ?” 

Shell resembles Ftpa lienardlana, Crosse, from Eodriguez, but the 
spire ivS less produced and there is no trace o£ the conspicuous parietal tooth r 
apes remarkably obtuse; 4| whorls which increase very rapidly, the first 
three more or less cylindrical, the last one moderately convex ; smooth, 
even under the lens no trace of sculpture is discernible; aperture trian- 
gular, regularly rounded at base, external margin somewhat obsoietelj 
sinuate ; a strongly developed, transverse columellar tooth, three other 
palatal teeth, equidistant, the middle one the largest, no parietal tooth. 

Long. 2 mil. 

Hap. — Island of Praslin, Seychelle Group. 

Type, Indian Museum, Calcutta. 

SncciKEA LOKGiSGATA, Morelet. 

Moll. Portugal, 1845, pL V, fig. 1 ; Baudon, Journ. Conch. 1877, pi. XI, fig. 2, 
as 8, eUgam, var. longiscata and suhvar,, r. 1879, pi. XI, fig. 6, as var. 

loiigiscata, subvar. loUni ; Bourguignat, Esp, Eranc. Stminea, p. 20, from Troyes, (as 
possibly introduced). 

The Museum is indebted to Dr. J. Anderson for numerous specimens, 
preserved in spirit, from Mount Hermon in Palestine of this well charac- 
terized and very distinct species. Plow so many conehologists can have 
confused it with S. elegans, Eisso or 8. pfeifferi, Eossm. seems to me 
almost incomprehensible. Probably in most instances they had not seen 
the real species at all, or only examined some wretched isolated specimen. 
The species has only been hitherto recorded from Portugal, Algiers, Biar- 
ritz, and Troyes (?) ; this indubitable Palestine habitat is therefore very 
important, more especially as no well authenticated species has been as 
yet identified from Asia Minor, though the genus has been long known to 
occur there. 

These Mount Hermon specimens are perfectly undistinguishahle from 
numerous specimens I possess from Maison Carree in the Province of Algiers ; 
the latter again I carefully compared with typical Portuguese specimens 
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in the collections o£ MM. Morelet and Crosse and found to be unmis- 
takeably of one and the same species. The variety, so -well described 
and figured by Baudoii in the Journ. de Conch. 1879 as var. ITolini^ 
differs but veiy slightly, scarcely sufifieiently to justify its separation, 
even as a variety, this was evidently also the opinion of M. Baudoii 
when he wrote, I, e. 1877 p. 173, “ J'ai recu de MM. Berillon and de 
Bolin de nombreux specimens de 8. longiscata des Basses Pyrenees par- 
faitement semblables an type de Morelet,’^ I found the variety Folmi 
tolerably abundant both at Biarritz and Bayonne. The differences between 
8, elegcms and 8. longiscata are well shown by M. Baudon’s excellent 
figures, L c. 1879, PI. XI, fig. 6 and fig. 5 ; the former being 8, longiscata 
and the latter 8. elegam, 

StrCCmEA YARKAKDEirSIS, 11. Sp. PI. V, Pig. 10. 

Moll. Yarkand Mission, 1878, as S. pfeifferi^ Bsm., var. 

Shell oval, comparatively somewhat thick, of a bright amber colour, 
last whorl throughout closely, regularly, and undulately striated, strim 
though distinct somewhat superficial, or not deeply incised ; spire shortly 
produced, strongly twisted, abruptly and strikingly bent back, apex some- 
what obtuse ; whorls 2 - 2 -, the last very large in proportion, narrowly pro- 
duced, that is not tumid or ventricose ; aperture considerably everted, 
very long in proportion to its breadth, margins joined by a small amber 
coloured callosity, columellar margin not thickened, nearly straight, beauti- 
fully gradually rounded at base. 

Long. 11, diam. 6 ; apert. alt. 7i, lat. 4 mil. 

Hab. — ^Yarkand and Sasak Taka (Kashgar) ; coll. Dr. Stoliczka. 
Since I wrote my account of the Mollusea of the Yarkand Expedition, I 
have been able to collect and carefully examine numerous forms of the 
European 8uccinecd, and have also had the advantage of studying the 
excellent and elaborate monographs of the French species by MM. Bour- 
guignat and Baudoii (J. de 0. 1877 and 1879) ; I now consider this 
Yarkand form as a distinct and well characterized species, nearest 
allied to 8, coniortida, Baudon ; the few whorls, the remarkable way in 
which the spire is abruptly bent back, the distinct and regular, though 
superficial, striation, especially noticeable near the columellar margin, the 
everted aperture, &c. ail enable the species to be distinguished at a glance 
from others of the group of 8ug, pfeifferi* 

Type, Indian Museum, Calcutta j also in coll, von Martens and Bouvier, 

Genus Htalimax, H. and A. Adams. 

Gen. Moll. II, 1855, as suhgenus of Limax, type Umax perhicidus^ Quoy (insuffi- 
ciently described) ; ampl. Fischer, J. de G. 1867, as genus allied to Succinm. 

19 
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In my Handlist I afctiibuted tliis genus to Prof, Pisclier, whicli was 
scarcely strictly accurate. I am indebted to Mr. Wood* Mason for the 
generic identification of a new slog, lately found at tlie Andamans by Mr. 
de Eoepstorff, undoubtedly belonging to M^aUmffx. This, I consider, a 
very important discovery, especially as bearing upon my statement, in the 
iiitroduetlon to this paper, of the remarkable affinities between the land 
Mollusea of the Mascarene Islands &e. and those of the Andaman and 
Kicobar groups <fee. 

jSyalimaLV is not known from Continental India or Ceylon j whereas 
three species are known from Mauritius and Bourbon, one from the Nieobars, 
described by Morch in 1872 as Hyalimass reinhardtl, and finally the new 
Andamanese form, now for the first time recorded. I trust Mr. Wood- 
Mason will shortly carry out his present intention of giving us a detailed 
description of this curious “ slug.’’ I should not be surprised if FemnoUa of 
Mr. H. Adams, described from the Fiji Islands in the P. Z. S. for 1867j 
prove to he an allied form to f 

LiMITAEA. PHILIPPIHEHSIS, n. Sp. ■ 

Shell scarcely rimate, small, horn coloured, conically globose, longitudin- 
ally striate under the lens ; spire short, apex rather pointed ; whorls four, 
the upper ones very small, scarcely convex, the last one very large in 
proportion, tumidly ventricose ; aperture ovate, large, proportionately 
unusually broad, margins joined by a thin callosit}", outer margin boldly, 
convexly rounded j columella straight, very slightly twisted, broadly 
reflected, rounded at base. 

Long. 8i, diam. 5i 5 apert. alt. 5|:, lat. 4 mil. 

Hab. — Lucban, Luzon (Philippines), coll E. Hungerford Esq. 

This is a small species of the group of Lwimea -^peregm^ closely allied 
to the next species, of which indeed some conchologists may prefer to rank 
it as a geographical variety. Both perhaps are geographical races, or 
subspecies, of X. ollula^ Gould, P, B. S. 1869 from Hongkong, sent me from 
that place and also from Swatow by Surgeon-Major Hungerford, which 
again = X. 'jyerma^ Martens. 

Limis'aea aj^beesojViana, Mevill, PL Y, Eig. 9. 

J. Asiat. Soc. Bengal, 1877, p. 26, Yunnan at 4000 ft. ; var., E'evill, Moll. Yar- 
kand Exp. 1878, p. 9, Yarkand, not the var., I, g, from Eorth Tangitan and Kashgar, 
which is X. pervia^ Alart. L, oUuh^ Gid.}, 

LiMKAEA YUNKAKEKSIS, METTLXi, PL Y, Fig. 8, 

J, Asiat. 8oc, Bengal, 1877, p. 27, Sanda in Yunnan, 
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' ' PhYSA HOTaERirORDIAlsrA, 

Shell convexlj ovate, impei’forate, moderately tliiek, Fioarcely trans- 
parent, somewhat obsoletely striate, strise close, regular, slighitly flesuous ; 
3^eIlo\vish brown, generallj^ covered with a dark coloured de|)osit ; spire 
turretly produced, suture excavated, apex somewhat obtuse ; whorls 3|, 
increasing rapidly, coiivexly swollen ; aperture narrowly produced, as broad 
above as below, outer margin gradually rounded ; columella somewhat 
reflected or thickened, twisted, bent a little backwards at base. 

Long. 13 J: to 14i, diam. ; apert. alt. 8, lat. 4 miL 

HxIB. — L ucban, Luzon ; coll. B. Hungerford Esq, 

The only other Philippine, or indeed Malayan, species except FK moMc- 
eensisy Lesson, is Fh, pMlii^piana, Martens, Malak. Biat. 1867 ; long. 19, 
diam. 12 mil, 

Kiister’s PL I, figs. 18 — 20 will give a rough idea ofthe general shape 
of FK htmperforcUana» 

AgMBLLA HUKaEBBOEBIAKA, n. sp. PL YII, Pig. 11. 

Shell, in shape like Aem, moreletianci^ Nev., but a little less tiirreted, 
deeply hut narrowly umbilieate, smooth, polished, hyaline, so transparent 
that often the axis can be traced nearly up the apex. Spire regularly 
conically pointed, suture excavated, narrowly marginate, or rather shelved, 
below, apex somewhat acute ; whorls 6, increasing very gradually and 
regularly, the last one convexly globose, faintly depressed near the very 
characteristic, profoundly excavate, though narrow, umbilicus ; aperture 
ovately rounded, outer margin regularly convexly rounded ; columella 
acutely angled about the middle (at the umbilicus), then straight, and 
gradually rounded at base. 

Long. 3 -I-, diam, 2f mil. 

Had. — Guimaras (Philippines), living on the ground, amongst dead 
leaves, &c., in company with Cpclotus pitsilhi^s, Sow,, var. nov., N'anma . 
caduGior, Ev., species of OpcIopJioms and Fivpina^ &g, ; eolL Surgeon-Major 
B. J-Iungerford. 

This very interesting shell is the finest and largest species of the 
genus, as yet described ; it ]}resents many interesting points of resemblance 
to my Acm, morcAetiana^ Proc. ZooL Soc. London, 1S79, PL 59, fig. 4, 
from Batti Halve (Nicobars). 

Type, Indian Museum, Calcutta ; also in coll. Dohrn and Hungerford, 

CxcLOXUS PiJSiLLirs, Sowerby. 

P. Z. )S. 1S43, Luzon and Begros. 
var. NANA, nov. 

Biffrering from the type by its considerably smaller size, non-refleetcd 
peristome and comparatively slightly more developed spiral sculpture ; the 



144 G*. Nevill — Neio or little-hnoivn [No, 3, 

living animal covers its sMl with a thick coating of mud, arranged in a 
quasi-sjmmetrical manner, as I have also seen in species of Suocmea 
IBUrocyoliiB^ <fec. ; the operculum externally is distinctly concave. 

Biam. alt. 4i mil. — Cebu. 

Biam. 5|-, alt. 3 mil. — Guimaras. 

PfeifEer records typical O, ex coll. Cuming, as diam. 11, 

■ alt., ,0^ mil. 

Hab.-— C ebu (type var.) and Guimaras. This small was 

found tolerably abundantly by Surgeon-Major Hungerford, living on the 
ground, in company with species of Fujpim and Aomella^ &c. 

Genus Ctathopoma, Blanford, 

Colonel Beddome has already pointed out, and I believe it is now 
generally accepted as correct, that Jerclonia and Mycliopoma^ Blanford, 
can only be retained as sections or subgenera of Gyatliopoma. Hitherto 
the genus has been supposed to have a very limited range, but this is not 
so in fact, as it extends as far as the Pacific Archipelago where the species 
are known under the name of Diadema, Pease ( = Garettia, in Catal. Paetel 
and Mus. Godef.) ; the type species of Pease’s Dladema (Fterocyolos ?) 
parvtis, Pease, 1865, from the Hervey Islands, is, as regards its shell, a true 
Cyatliopoma, being wonderfully close to Oya. filocinctim, only rather 
smaller : its operculum is correctly described by Pease as follows : — 
O, subcartilageum, elemtim spiraliter lamellatim, intus oonoavnm^ basi 
late rejiexmn the very concave shape gives it a striking resemblance 
to that of many species of Fterocyclm. Eeference to the original descrip- 
tion of the operculum of Cyatliopoma will at once show that no separation 
can be effected on this character only : “ 0, truncate conoideim, conoentri-- 
cum, multispirurm, e duabus laminis oo7npositum ; mterna membranacea, 
externa tesiacea perconcava ; anfracfmm ^narylnibus eoGternis in lameldam 
testaceam, rersus oneditm incurvatam, inter dum pulchre sculptam, elevatisF 
I consider therefore that Fiadema must rank as a siibgenus of 
Cyatliopoma, distinguished by its Fterocyclus — like operculum, and that 
it is of approximately equal value with Jerdonia, The following is 
Blanford’s original description of the operculum of Jerdonia : — “ 0, eon- 
centricum, arctispirum, buIgo marymali chximdatmn, duplex; interne 
membraiiacemn, exierne teBtaceum et ex anfi\ vittaeformibus compoBitim, 
quoqiie proximi mterio%'iB margmem exie^mum tegente'^ 

It is very remarkable that at the Hervey Islands another small shell 
occurs witli all the characters of the shell of Jerdonia and closely resem- 
bling, indeed, the type species J. trochlea ; this is the Gyclostoma biangulatim 
of Pease, P. Z. S. 1864, referred to Gyclopliorus {Ostodes) in 
Fismarcliamm and still more correctly, I consider, to Cyclomorplia of 
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Pease, by Ton Martens in tbe Zool. Eecord for 1871, p. JIG2; I have 
extracted the operculum and find it to be something like that of Omplialo- 
tropis^ of thin, horny texture, with 4 to 5 well defined wdiorls. 

The operculum of ? Diadema rotella^ Pease, a small smooth form, 
something like a miniature Leptopoma luteiim, is not as yet known, and 
it is not present in our single Museum specimen from Rarotonga. 

CXATHOPOMA (JeEDOISTIA) IMPEEEOEATtTM, 11. Sp. 

Boddome, P, Zool. S. 1875, p. 449, as prohahly a new species” from the Anamal- 
lays at 6600 ft. (under Gya, elatim^ Bedd.). 

There is a single specimen in the Museum, for which we are indebted 
to Colonel Beddome ; the species is at once distinguished by its being the 
only described species of the genus with an imperforate base ; I hope to 
give a figure and more detailed description later on. 

Alt. 2f, diam. 2 mil, 

Cyathopoma sheyaeoyantjm, Beddome, PL VI, Fig. 7. 

Proc. Zool. Soc. 1875, Shevaroy and Yellagherry Hills (Salem District). 

I have thought it well to publish the three figures of this interesting 
form which had been prepared under the directions of the late Dr. Stoliczka; 
the specimens are from the Shevroys. The operculum externally presents 
a curious analogy to that of some species of Turbo ; it is convex, testace- 
ous, smooth, with only a very small and inconspicuous “ umbo,’’ or opening, 
which is situated considerably above the centime, consequently near the top 
of the aperture. 

Cyathopoma (Jeebohia) bebbomeahum, Nevill. 

Beddome, Proc, Zool. Soc. 1875, as Cyafho2}oma {'JerdoniaJ hlmifordi^ Tinnevelly 
Mns. at 4000 ft., not Qya. hlanfordi^ H. Adams, P. Zool. S. 1868, Seychelles. 

Pteeocycltjs cycbophoeoibebs, n. sp. 

This is a form that has hitherto been confused with 'Bt, namis, Benson, 
the shell is more depressed and of thicker substance, resembling more 
closely Cycloplioms stenosioma^ Sowerby, both in form and colouration ; it 
can be distinguished at a glance by tbe apparently constant absence of the 
conspicuous band at tbe perijpbery ; I intended, despite all the above, to 
have merely separated it as a subspecies, when I noticed that all my Ana- 
mullay specimens have a much raised, concave operculum, whilst on the 
other hand in my single operculated specimen of PA nanm it is only slightly 
raised, scarcely concave, <&c. The Museum is indebted to Colonel Beddome 
for tliree operculated specimens from the Anamullays, one of which I take 
as my type form. 

Ait. 8i, diam. 16 mil. 
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The sam^ valued correspondent has also sent me from the Anamiillays 
two specimens of a light yellow (instead of darkish brown) colour. scaj*cely 
if at all streaked or mottled, whereas mj type has a more or less reticulate 
style of painting, for this form I propose the name var. mhhiteola. 

Colonel Beddome has further sent two specimens, from the Anamullays 
at 2000 feet, of a smaller, rather solid form, in colouration &c. presentiug a 
remarkable analogy to Gijclo])lionis stenostoma ; this may be known as var. 
sid)ste?iostoma, 

I may mention here that the Colonel has also found in the Anamullays 
an allied, rather larger species, very strikingly streaked with tiger- like’ ^ 
markings, with a somewhat similar operculum, but well characterized by 
tbe much more highly developed “ wing’' to the peristome, for which he 
proposes the name Pt, comatus, Beddome, n. sp, 

Pteeocyclxts ifAKES, Beiisoii. 

Ann. Mag, 1851, Nilgiris, “ taken with. P?. bilahkttusG diam. 29 mil. 

The Museum possesses three specimens from the collection of the 
late Dr. Stoliezka, unfortunately only labelled South India.” These 
agree exactly with the original description and with Pfeiffer’s figures of a 
typical specimen, Conchylien Cabinet II, PL 49, figs, 81-3, at once charac- 
terized by the conspicuous band at the periphery, rather raised spire, and 
rather simple lip. Looking to tbe original description of Pt. ’hiltibiaim^ 
as a guide to the exact habitat of tbe type, apparently tbe neiglibourhood 
of Salem will prove also to be the home of this form. 

Mixed with the above was a siiigle specimen of an interesting, ratber 
more richly painted, very flat-spired form, with the whorls increasing a 
a little more slowly, the umbilicus a trifle more open, &c., tins I propose 
to distinguish as var. a])])lcmata, 

Alt. 7, diam. ISf mil. 

var. HEFLESii/ABBis, nov. ( ? distinct species). 

A white apparently colourless form, with black apex and easily distin- 
guished from the preceding, as well as Pter, eycloplwroidei(,s, by the fragile, 
broadly reflected and duplex peristome, rather differently shaped too above *, 
the operculum, in my single specimen, agrees with what I take to be the 
typical form ; it is very little raised, or concave. Tliis specimen I purchased 
from tlie collection of tbe late Mr. Lombe Taylor, labelled “ Ivhoondah 
Mountains, coll. Pirie”. Mr* H. P. Blanford also possesses two specimens, 
labelled “ Nilgiris they are doubtless from the same habitat. 

CroioPHOBxrs peaeiaots, n. sp. PL YI, Pig. 8 (vel 0. suBEAEviGATtrs, 
Blf., var. peaeiaya). 

tX. A, b. B. 1877> page 28, Haga Hills, axis 30, diam. 56 mil., as C* 

Blf. var. pealiema. 
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Openly and deeply nmbiiieate, conically somewhat deprossedly turbi- 
nate, solid ; under the lens, the lower whorls are most minutely decussately 
sculptured, the apical 2-J' whorls on the other hand possessing charac- 
teiistic, well marked, distant, longitudinal striation only, these striae 
being incised and very obliquely flexuous ; above the peripliery a broad, 
•white zone, above and below which there are crowded chestnut-brown 
bands, almost or altogether confluent, umbilical area white ; spire moderately 
raised, with the apex exserted in a ^mammillate” manner, suture distioet ; 
wdioiis 4i, convex, the last one with a raised and somewhat rounded 
keel at the periphery, which becomes obsolete near the peristome ; aperture 
almost round, oblique, o£ a bluish-wbite colour, peristome callously ex- 
panded, boldly and evenly rounded, columellar margin also evenly rounded, 
margins of a very characteristic, brilliant orange-red eolour, joined by a 
well developed callosity of the same shade. 

Alt. 401, diam. 58 mil. 

Type, Indian Museum ; also in coll. Morelet, von Martens and Dohrn. 

Hab.—Naga Hills ; coll. S. E. Peal. 

This fine form w^hich I have previously described and named in the 
Journal, I still consider may be better classed as a variety, though a very 
distinct one, of the smaller, more depressed and white lipped G. siihlaevU 
gatus of Blauford. Nevertheless I have thought it well to give it here 
a regular sj^ecilic name, with a detailed description, as a matter of conve- 
nience for such conehologists as may deem it worthy of specific rank. 

CrcLOPiiOEUS (Theobaldixjs) ouites, n. sp. PI. YI, Fig, 4. 

Broadly and openly umhilicate, solid, de 2 >ressed, subdiseoklal, covered 
with a rather thick, smooth, bright yellow, or horn-coloured, e2>i<Iermis, 
throughout under the lens very minutely, closely, obliquely striated ; spire 
perfectly Ikat, suture excavate ; whorls 4, the last one i^erfectly round, 
increasing unusually rapidly in size ; aperture circular, peristome double, 
the outer margin above near the body whorl, being slightly subangulately 
iwoduced, showing a distinct transition to the wing-like” jumcess of 
FferoeyehiSj columellar margin oblique, the duiflication of the peristome 
becoming obsolete. 

Operculum thin, horny, slightly immersed, flat, composed of five or 
six acutely defined volutions. 

Alt, 5~|, diam. 14xV 

Indian Museum ; from Sikkim, Chola Eange, at 11,000 ft. 

This interesting species, No. 78, page 270, of my Hand-list, is very 
distinct from its allies of South India and Oejlon. 
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CyciiOMobus sbeciosus, Philippi. 

Zeits. Mai. 1847, Hah. ?, alt. 85, diam, 61 mil. 

var. AITEEOLABEIS, FevilL 

Handlist I, 1878, p. 267, Burma (erron.). 

I am much indebted to Mr. Wood-Mason for the information necessary 
to establish the exact home of this well characterized and very beautiful 
form, almost deserving of specific rank. 

k second specimen, in more perfect condition, having been obtained 
by B. W. Dun, Esq^., of H. M.’s 34th Hegiment, N. I. (whilst accompany- 
ing Major M. 0. Boyd on his recent mission to the Lushai Chiefs) on a 
ridge within 10 miles of Lushai Haut. 

Alt. 41i, diam. 59, perist. crass. 8 mil. 

Cyclophoeits eoemosaensis, n. sp. 

Pfeiffer, Nov. Conch, II, 1864, PI. 68, figs. 14 — 15, Formosa, as C. exaltatus^ var. ? 

Surgeon-Major Hungerford who has lately found numerous living 
specimens, both of the Formosan form and of the Hongkong O. exaUatm^ 
Pfr. considers them undoubtedly specifically separable. With this view, 
I entirely agree ; Pfeiffer himself indeed appears to have been in consider- 
able doubt on the subject. 

Type, Indian Museum, Calcutta ; also in coll. Beddome, Hungerford, 
Dohrn, &c. 

PtrPTNA OTIMAEASENSIS, n. Sp. 

Yery closely allied to the Cebu P. Ueanaliculata, Sow. ; smaller, 
more compressed, apex slightly more obtuse, of a light reddish-brown 
colour, smooth, of a thicker and less transparent substance j the upper 
whorls a little more convex, the last two (especially the last) marked- 
ly less tumidly swollen ; aperture smaller, rounder, with the slight deflec- 
tion of the outer margin above less developed, the parietal plication 
stronger, less obliquely twisted, columellar characters much the same. 

Long. 6, diam. 3-|- mil. 

Cebu specimens of P. ’biGanaliculata measure, long. 7, diam. 4|- mil. 

Hab. — Guimaras ; coll. Surgeon-Major E. Plungerford. 

By some this Guimaras form may be considered as a geographical 
variety of P. licanalkulata ; its characters seem to me, however, to com- 
pel specific separation. 

PUPINA HXTNaEEPOBBIANA, Hevill, PL YI, Fig. 6. 

Handlist 1, 1878, Asadden Rv.,’’ long. SJ, diam. 5 mil. 

I have nothing to add to my above given description of this very distinct 
species, but it is necessary for me to correct my altogether mistaken read- 
ing of the original label of the locality sent me by its discoverer — Surgeon- 
Major E. Hungerford'— it should read ^'Hsaddan Koo, Salween Yalley.’’ 
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C AT ATOUS TOBTUOSUS, Chemnitz. ' 

Conch.-Cah. I, Vol. XIj 1795, %s. 1882-3, ‘^Xieobar Islands,” 2 .^ Turho toTtmmm, 
Mr. Benson long ago expressed his belief that this most remarkable 
fonii would |)rove to be a native of South India and not of the ISTicobars, 
If this were the case, it could scarcely have escaped the researches of so 
indefatigable a naturalist as Colonel Beddome ; nor has it — the Colonel 
liaving lately found a single specimen on the Hills H. E. of Trevandrum at 
12500 feet, which he has most generously presented to the Indian i\fLiseani ; 
the apical portion is unfortunately broken away, but the remainder agrees 
well with the somewhat crude original figure and the much better ones of 
Sowerby in the Thesaurus and Con. Indica. 

Alycaefs mootaxfs, n. sp. PL VI, Fig. 5. 

* Openly and widely umbilicate, much depressed, solid, bright corneous 

brown, closely, evenly and regularly ribbed, ribs somewhat superficial, scarcely 
ilexuous, close-set, for a short distance at the sutural tube more crowded 
and more strongly developed; spire scarcely elevate, apex obtuse; whorls 
4, regularly evenly rounded, constriction scarcely defined, sutural tube 
short (about 1 mil.) ; aperture circular, peristome slightly thickened, but not 
double ; operculum thick, black, and concave. 

Hab.-~Sikkmi, at 11,000 ft. • 

Diana. 5i, alt. SyV 

A well marked form, reminding one of A, ea^Mtnatus ; the depressed 
form, very open umbilicus, and scai’ceiy distinguishable constriction are all 
good characters. 

AlTCAEFS HOTaEBEORniAXUS, n. sp. 

Shell depressed, in shape resembling the preceding, but markedly 
less openly umbilicate ; solid, more or less of a pinkish hue, irregularly 
spirally striate on the upper two whorls, then distantly ribbed, the ribs 
becoming graduallj^ more acutely raised, and consequently more prominent, 
a little more close-set at the sutural tube, the difiierence not being very 
noticeable as in the preceding, ribs behind the peristome acute, prominent, 
distant; spire scarcely elevate, apex obtuse, peculiarly, abruptly and pro- 
minently raised, sliglitlj twisted ; wliorls 4 (or 4|- ?), compressedly convex, 
having a slightly subangidate appearance at base, where the sculpture 
is as well defined as it is above ; constriction slightly developed, rather 
produced, much as in A* stoliczkiit sutural tube short as in the preceding ; 
aperture circular, peristome remarkably thickened, generally distinctly 
triple, but sometimes only double, forming a slight projection over the 
umbilical area. 

Diam. 4, ait. 2 mil 
20 
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Foiiiicl tolerably abundant at Tamsui by Surgeon- Major E Hunger- 
ford ; the first species described from Formosa belonging to the section 
CJiaras, the only other species known being (Dioryx) sivinlioel, 

FL Adams,' , 

DiPLOMMATHTA HUlSrGEBI’OBBIAUTA, n. sp. 

Dextral, imperforate, conically ovate, rather solid, of a golden brown 
colour, sometimes white or neaidy so ; spire conical, not attenuate, apex 
obtuse, suture impressed ; whorls 6 tumidly, convexly swollen, the upper 
ones lightly, regularly striate, the striation almost obsolete on the antepe- 
nultimate whorl and altogether so on the last one ; aperture nearly circular, 
margins joined with a beautifully arched callosity, conspicuously raised 
and thus defined on its outer margin, the double peristome usually of a 
bright orange colour is boldly and evenly rounded, the coluinellar margin 
is scarcely obliq[ue, only very slightly subangulate at base, with a tolerably 
prominent fold or tooth. 

Long. 3, diam. If mil. 

Found by Surgeon-Major E. Hungerford at Kulung in Formosa. In 
sculpture it somewhat resembles D. semiscidpta^ Elf. I know no Indian 
species with the whorls so regular in shape and evenly rounded, the ante- 
penultimate as usual being a little the broadest ; the columeilar margin 
is also more rounded than usual and less distinctly subangulate at its base. 

J. A. S. B., 1870, pi. 1, fig. 3 A. (Z>. slerfaiensis) gives a fair idea of 
it ; the peristome is, however, very di:ffierent, being boldly and evenly round- * 
ed, very broadly reflected, its duplication giving it a sulcate appearance as 
ill J. A. S. B., 1875, pi. VI, fig. 4}, (D. hurti) ; viewed from the side this 
duplication does not show at all, as for instance, loc, cit. 1870, fig. SB, 
and the peristome then aj^pears to be simiDle as loc. cit, 1875, fig. G, 
(Z>. timida). J. A. S. B., 1875, pi. IV, fig. 5, I consider quite distinct 
from D. sJierfaiensls, and I suggest for it the name D. japvoends ; it gives 
a very good idea of the shape of the whorls of my D.lmngerfordicma ; in. 
the latter,' however, the last whorl at base is less prominently ventricose. 
This is the first species of the genus known from Formosa ; from Japan 
three species have been described by von Martens ; Gould described two 
species of Daxilhis from Hongkong*aud the Loo Choo Islands ; no species 
is as yet known from China proper. 

Cyclostoma (Trotibophoba) calbwellmtjm, Hevill, PL VI, Fig. 10. 

Hand-list I, 1878, p. 305, Pouce Mn. Mauritius (semifossil}, long. 31, diam. 30 

mil. 

Deeply, though narrowly umbilicate, globosely conical, rather fragile 
(at least in its subfossil state), colourless, spire conically produced, apex 
acute, suture more' or less subcanaliculate, characteristically fimbriate” or 
puckered; whorls 5 to 6, convex, the last one rather more convex above 
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tbau at base, the last three whorls closely, acutely, spirally striated, strise 
slightly undalating, the interstices obliquely, longitudinally and more or 
less subobsoletely striated, the penultimate whorl is acutely keeled in the 
middle and again quite at its base, the last whorl is prominently carinate 
at the periphery with a second keel half way between it and the suture 
and a third round the umbilicus, the umbilical area being spirally and irre- 
gularly keeled ; aperture rather oblique, nearly circular, peristome reflected, 
above peculiarly and markedly sinuate, the inflection (or sinus”) broad 
and shallow and at some slight distance from the body whorl, afterwards 
boldly rounded, columeiiar margin only slightly reflected above over tlie 
umbilicus, oblique, acutely angulate at base. 

Measurements of another, rather smaller si^ecimen than the type, 
Alt. 26, diam, 26i mil 

As 1 have already remarked, a close ally of G. carinatim. Born (= (7. 
tricar Sow., not H, tricarinata, Muller = G, tricarinatum, Lam., 
a quite different species from Madagascar) ; it can, however, be always 
easily distinguished by the more produced spire, much narrower umbilicus 
(which is moi'e irregiilarly keeled), the ^‘fimbriate” suture (as in G, licnardf 
Morelet and G, finihriatum, Lam.), the prominent and close-set spiral 
striation, <fec. The figures in Born, Sowerhy, and Reeve all depict the true 
C. carmatim^ of which I consider Beeve’s figure of C, unicolor, Pfr. as a 
mere variety. The Museum is indebted for two specimens of this latter foi'iii 
to Mr. J. Caldwell, who informs me that one of his specimens of tj-pical 
' G, earinatwii was found by him with the animal still preserved and only 
recently dead. 

Pfeiffer’s figures in the Conch. -Cab. II, pi. 39, figs. 5 to 7, as 0. 
zmieoIo7f represent a quite distinct species, (though also from i^Iaiuitius) , 
as can be seen by a reference to bis original description, anfr. idt. i^aperae 
et medio acute earinatusf borne out by Eeeve’s figure of the type specimen. 

J presume a similar confusion has arisen to that which I have explained 
with regard to the Waninc^ petrom of Hutton and again with the Ileliearlon 
monticola of Pfeiffer (compare Moll. Yarkand Mission, page 15). 

# Probably Dr. Pfeiffer rightly supposed that he had erred in describing 

a mere variety of G. aarinatum, Born, as a new species (G. unicolor) ; later 
on, finding an allied, but very distinct, species, he figured the latter in the 
Conch. -Cab., giving it the name of his former spurious species. 

0. caldwellianum occurs abundantly, in a subfossil state, on the 
ascent of the Pouce Mountain, together with other extinct species of 
TropUlofiora and Omflialotro'j)is, 

Type, Indian Museum; also in coll. J. Caldwell. 
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Tar. stJBLitETiSj nov. 

The spiral and longitudinal striation more or less ohsolete, Mauritius. 

Txpe var. Indian Museum ; also in coll Caldwell. 

var. SEXCABINATA, HOT., PL YI, Fig. 10 A. 

A very handsome, solid form, with six prominent keels on the last 
whorl, the interstitional striation obsolete, as in the preceding variety, 
eolumellar margin subangulately rounded, instead of oblique, 

Alt. 34i, diam. B5-| mil. — Mauritius. 

Type var. Indian Museum ; also in coll. J. Caldwell. 

I may take this opportunity of recording that Mr. Caldwell possesses 
a variety of 0. carinatmn with four keels. 

" Ctclostoma (Tbopibophoea) eeboneum, n. sp. 

Pfeiffer, Conch. -Cab. II, pi. 89 figs. 5 — 7, Locality (?), as (7. tmuolor (not C. 

Pfr„ P. Z. S. 1851, or of Beeve fig. 39). 

I take as my type, the abundant form represented by Pfeiffer’s above 
quoted fig. 7 ; the larger variety seems to be much rarer. Though exceed- 
ingly variable, 0. can always be easily distinguished from 0. 

carinatimi and its variety, the uniGolor’*^ of Pfeiffer 1851 and of Reeve, 
by the regular and close-set spiral suleation, without the prominent and 
characteristic keels of its ally ; though more or less subangulate at the 
periYkery, the whorls are always more convex, and this is especially 
noticeable at the base of the last whorl, which is also spirally suleated, 
instead of being smooth as in O. carinatum mA as well shown in Reeve’s 
figure of Cuming’s type of €. tmicolor ; the umbilicus is always markedly 
less open, as well shown in Pfeiffer’s fig, 6. 

Type, Indian Museum, 

Alt. 21|7, diam. 24 mil. 

Keel round the umbilicus almost or altogether obsolete. 

M. Morelet in the Journ. de Conch, for 1877, p. 213, describes and 
separates under three heads,” the forms figured by Reeve and Pfeiffer, &o., 
which he unites as varieties of 0. xinicolor ; if this be done, I consider it 
impossible to avoid uniting both to O. cm'inatum, from which the type of O, 
tmicolor differs less than does the latter from my (7. erronetmi. Undoubt- 
edly we have here an instance of a gradual transition from the extreme 
form of 0. carimfmi to the O, miicoIo7% var. O. of Morelet, intermediate 
forms of countless variability having been preserved for us in a subfossil 
state. It is, I think, comparatively immaterial whether we consider O. 
mrinaiimi, unieohr^ and erroneiim as distinct species, or the two latter as 
subspecies of the first; after a careful examination of many hundreds 
of specimens, I think it better not to separate the true U. unicolor from G. 
mfimtim^ except as a variety, and preferable to separate the (more or less) 



Mollusca of ihe In do- Malay a7i Mama, 153 

keelless form specifically. If the latter be united, it would perhaps lead 
too far ; the umbilicus is sometimes so much covered that O. larclaijanum 
could scarcely he separated. Even O', ligatwm^ as hinted by M. Morelet, 
%vould become questionably distinct. O. erroneum is to be found abundant- 
ly, subfossil onljq in the coralline sands, near the seashore, on the West 
Coast of Mauritius. My friend Mr, J. Caldwell possesses a very numerous 
and fine series. 

yar. subtoicolou, noy. 

A variety which instead of being suhangulate at the peri])hery is 
distinctly keeled ; two or three of the spiral striae between the keel and the 
suture are also slightly more prominent than the others, showing a distinct 
tendency to O. carrmtum and its variety ; the base is, however, persistently 
and regularly snlcated as in my type form ; this is doubtless the var. B. of 
Morelet. 

Alt. 23, diam. 21-|- mil. 

var. SUBOCCLFSA, nov. 

The eolumellar margin broadly reflected, almost covei'iiig the umbili- 
cus ; spiral striation more acutely raised than usual ; scarcely keeled at the 
peripliery. 

Alt. 23'|, diam. 24 mil. 

var. STJBLIGATUM, 110 V. 

Banded below the suhangulate peripheiy ; a small form with very Bae 
spiral striation, which is also less developed at base. 

Alt. 16f, diam. ISf mil. 

Omphalotropis nrpONTiANA, G. Nevill, PL TI, Fig. 8 . 

Handlist I, 1S7B, p. 320, Ponce Mn., Manritius. 

Openly and deeply umbilicate, rather solid, colourless and without 
sculpture, at least in its present suhfossil state, ovately conical ; s]>ire eon- 
vexly conical, very acute, with the suture somewhat excavate ; whoids G, 
convex, short, increasing slowly^ and regularly, the last one ventricose, 
• remarkable by its shortness (it appears almost round), the base not being 
produced as is the case almost universally, rounded at the peripiieiy with 
a very acute and well defined keel boldly and most characteristically encircling 
the very open umbilicus; aperture ovate, rather contracted above and 
dilated below, the margin not continuous, peristome scarcely thickened, 
regularly rounded, eolumellar margin lightly reileeted, oblique, distinctly 
subangulate below, the basal margin is again indistinctly subangiilate where 
the keel termiitates. 

Long. G, diam. 4 mil. 
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Type, Indian Museum ; subfossil, at about J of tbe aseeiii of the Pouee 
Mn., Maaritius. ’ 

This shell was a contemporary of the subfossil Gyelostoma ealclwelUa-^ 
nim^ Nev.j 0. scahrim, H. Ad., 0. mauntiammy H. Ad. &c., which I found 
associated with it, some few inches below the surface of the soil and gener- 
ally more or less under overhanging large blocks of stones. It is doubtless 
a remnant of the old fauna of the island and must be at least as old as 
the Dodo. It is a %ery important species, as showing one of the characters 
of the genus (from which indeedits name is derived) in its greatest develop- 
ment so far as is yet known; I allude to the keel round the umbilicus. I 
have named it in honour of my friend Mr. Evenor Dupont of Mauritius, 
who is well known for his many discoveries in Natural History in those 
farts. We now know that the genera Oyolostomay OrnyhalotroinSy JSelU 
cilia, Glhhm, and Nanina are all very ancient inhabitants of the Masearene 
Islands, as extinct subfossil forms of all of them have been described. 
Helicina appears to have died out. 

OmPHALOTROPIS CALDWELLIAIVA, n. sp. PL YI, Pig. 9. 

Hand-list I, 1878, p. 320, No. 7, as Omphahtropis, n. sp. 

Distinctly umbiiicate, rather solid, colourless and without sculpture, 
pyramidically conical ; spire elongutely turreted, apex rather acute, suture 
subcanaliculate ; whorls 7, planulate, increasing very slowly and regularly, 
the last one short, tumidly veiitricose, perfectly rounded at the periphery, 
umbilicus surrounded with a raised and prominent keel ; aperture slightly 
oblique, narrowed anteriorly, margins nob continuous, peristome slightly 
convex only, columellar margin anteriorly inflected, in the middle subaii- 
gulate, then rounded and again subangulate quite at the base. 

Long. 6, diam. 3 mil. 

Type, Indian Museum. 

Subfossii, on the ascent of the Pouce Mn., Mauritius, with O. dupon- 
iiana, &e. I have named this species after Mr. J. Caldwell of the Colonial 
Civil Service, the possessor of one of the finest collections of shells from 
our Eastern Eegions that I know of. -In shape there is some resemblance 
to the 0. clavulus of Morelet, which is not mentioned in PfeiE'er’s 
monograph ! 

Ompkaloteopis eubeks, Quoy, PL VII, Pig. 12 (Copy), 

Yoy. Astrol. 1832, Mauritius, 

I have thought it well to give a copy of the animal of this genus, 
taken from Adams' ‘ Genera,’ to enable those intei'ested to see at a glance 
the great differences from that of Asdmmea, as the shells of the two 
genera are constantly confounded, since Dr. PfeiEer unfortunately united 
them as ' llydrocem.^ 
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PLEOomEMA BAPAX, Dohrn. 

Alalals:. Blatter, 1859, Arabia, long. 6, diam. 3 mil. ; Jickeli, Moll. Xord Afr., pi 7, 
fig. 7. 

var. PBOBBCTA, nov. PL Y, Pig. 7. 


A single specimen of this interesting form was found by ll'r. IT, T. 
Blanford at Anuesley Bay ; the spire is more cylindrical and markedly moi'e 
produced in proportion, the last whorl less convexly swollen than in the 
typical form. The minute, longitudinal strise, under a lens, are more 
distinct than usual. Anfr. 7; long. 5|-, diarn. 2}^ mil. 


Mabgabya melanioides, ISTevill, PL Y, Pig. 1. 

J. A. S. B., 1877, p. 30, Lake Tali in Yunnan, anfr. 4, long. 07, diam. 47 mil. 

I have nothing to add to my original description of this remarkable 
form, altogether unlike any other known mollusk. I take this opportunltv 
of recording the obligation I am under to my friend Mr. J. Schaumberg 
of the Geological Surrey of India, for the great trouble he has been good 
enough to take in improving the rather crude drawings of this and of some 
other species represented in the plates accompanying this paper. Tins 
species has also been figured by Dr. J. Anderson, P. 11, S., in his large and 
valuable quarto on the Zoology of Yunnan, 

Ampullabia stoliczkaka, Nevili, PL YI, Figs. 11 and 11 A. 

Cat Moll. Fasc. F, 1877, Penang, alt. 54, diam. 41 mil. 

I have not met with any fresh specimens of tliis interesting species j 
its nearest ally appears to be Eeeve’s A. jamnica, which apparently rej^re- 
sents an immature specimen ; it is also not unlike his A. ttirhinohlts from 
Australia (?). 

PaOT)IXA HlfXCffiBEOBniAYA, U. sp. 

Closely allied to P. jidlimi, Deshayes, from Cambodia, the type of 
Mekongia, Crosse and Fischer. 

Imperforate, S23ire short (as in P. jullieni)^ the large whorl propor- 
tionately large and tumidly swollen, scarcely (if at all) subangulate at the 
periphery j whorls spirally ribbed, ribs numerous, fiat, more or less inclined 
to become obsolete ; columella remarkable, being very sisort, almost per- 
pendicular, pure white, very broadly and charactenstically relleeted. 

Long. 33, diam, 26 mil. 

Hab. — Canton. 

Type, Indian Museum \ also in coll. Surgeon- Major R. Hungerford. 
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Paludina m.v:rtjsnsia]s-a, n. s|x 

Imperforate, spire more or less sliortlj produced, moderately thick, of 
greenish brown colouration, suture rather indistinct, apex obtuse ; whorls 
3 to % pianulately turreted (almost concavely), the last whorl about twice 
the size of the others, rounded at base, with one acute and raised spiral 
keel immediately below the suture and three or four others crowded to- 
gether at the periphery, the preceding whorl has two of these prominent 
keels and both have besides, under the lens, a very minute, su])obsolete, 
spiral striation ; aperture oval, relatively rather small, not oblique, peris- 
tome scarcely thickened, but slightly convex, having a very slight siihnii- 
gulate appearance about the middle, coluinellar margin a little relleetod, 
evenly roundecl. 

Long. lS"o“, diam. 10 mih 

Kbasing District, N. China. 

Type, Indian Museum ; also in coll Hungerford. 

I have named this species after Prof. Ed, von Martens of Berlin. 

Stenothtea wooBMASoiirrANA, Nevill, PI. YII, Fig. 8. 

J. A. S. B. 1880, p. 159, Port Canning, long. 3-r, diam. 2 mil. 

Stekothyea hungeepoebiai^a, Nevill, PL VII, Fig. 9. 

J. A. S. B. 1880, p. 159, Andaman Islands, long, 2 -}, diam. 1 J mil. 

Steisothtea elakeoediana, Nevill, PL VII, Fig. 10. 

J. A. S. B. 1880, J). 160, Chilka Lake, Port Canning and Madras, long. diam. 
2 -A. niil. 

Bxthinea moeeletia^ta, Nevill, PL VI, Fig. 14. 

J. A. S. B. 1877, Yaylaymaw in Yunnan. 

I have thought it advisable to give a figure of . this very distinct, 
imperforate species, for which the Museum is indebted to Dr, J. Anderson, 
although there is no species which I know of with which it could possibly 
be confused. 

Eythinea pniLippmENsis, n. sp. 

Somewhat closely resembling B, lutea, Gray === B, goniostoma, Hutton ; 
slightly decollate, distinctly umbiiicate, spire variable, sometimes very short, 
as in Con. Xndica, PL XXXVII, fig. 7 (B. gonionfoma)^ sometunes moder- 
ateljf’ produced as 1. fig. 6 (B. incompiGua) ; horn-brown colour, moder- 
ately solid, suture distinct, whorls 3 to 4, convex, the last one globosely 
and tumidly swollen, rounded at the periphery, more or less angulate round 
the deep, open umbilicus; under the lens spirally, very closely 'Striated, 
striiB almost microscopic, slightly undulating, subobsoletely decussated or 
crossed with fine, very oblique lines of growth ; aperture everted, nearly 
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rounclj with a more or less double peristome, wbicb is boldlj, though some- 
what irregularly eoiives, the eolumellar margin is more distinctly double 
and slightly angulate at base, all the margins are of a not very pronounced 
shade of black. 

Type, anfr. 2i ; alt. 8, diam. mil. ; another, anfr. 3 J, alt. 8, diam. 
,6 mil. . , 

Type, Indian Museum ,* also in coll. Hungerford and Dohrn. 

S. Cruz, in Luzon, collected by Surgeon-Major E. Hungerford ; Prof, 
von Martens has also, I believe, inentioned this species in the Mai. BL 1865. 

Bythinia stjbpxjlchella, n. sp., PI, YI, Pig. 12. 

Narrowly rimate, conically ventricose, of rather thin substance, slightly 
transparent, without sculpture, almost white, with a very slight brownish 
tinge here and there, suture very distinct, spire elongately drawn out, apex 
rather obtuse ; whorls 41-, convexiy ventricose, the last one tumidly and 
globosely swollen, about the same size as the others together, a distinct, 
opaque varex on the left hand side (away from the aperture) on each of 
the two last whorls j aperture nearly round, not oblique, with scarcely 
thickened, convex peristome and eolumellar margin nearly straight, sub- 
angulate at base. 

Very variable in size ; type, long. 6, diam. 4 mil. 

Abundant at Kutcb, where there also occurs a “ var. tenuior.^^ 

Type, Indian Museum ; also in coll. Bohrn, Temple, Joly^ Blanford&c. 

I have hesitated a long time as to separating this form from B, fuU 
cliella^ Hutton. Even now, I am by no means sure it would not be better 
classed as a subspecies” of it. 

Bythinea eyezabdi, Blanford, PL YI, Pig. 13, 

J. A, S. B., 1880, p, 220, Lanowlee, long. 3f, diam. 2 mil. 

This is a remarkable species of the genus, well distinguished by the 
peculiar sculpture and umbilicus. The figure is taken from a specimen in 
the Museum collected by the Eev. S. B. Pairbank and labelled Maha- 
baleshwar.” 

Bythinea (?) ajUBEiTA, Blanford, PL YI, Pig. 15. 

P. Zool. S. 1869, p. 446, “ Kyoukpong,’* long. 6J, diam. 3 mil., Fairhanlda f 
(an Bithynia f) Uerrita.** 

As the animal and operculum are still unknown, the generic classifica- 
tion of this well marked form is still open to question. The peristome is 
not sinuate” above, as in the genus Lartetia, 
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FaIBBAHKIA (?) FEDBENIANA, n. sp. 

Imperforate, solid, turretly eo'noiclal, white, upper whoids subacutelj, 
spirally striate, striatioii on the last two whorls more or less obsolete, 
imparting a quasi’^ malleate appearance. Spire turreted, apex broken off 
in all the specimens seen, suture very distinct ; 5 whorls remaining, probab- 
ly there would be about 8 in 'a quite perfect specimen, scarcely convex, 
increasing regularly and slowly in size, the last whorl produced at base ; 
aperture rather small, subquadrangular, nearly perpendicular, moderately 
dilated at base, outer lip not reflected, bordered with a very broad and 
callous rib, columellar margin perpendicular, distinctly suhangiilate above 
and below, margins joined with a thick callosity. 

Long. 6 (vix), cliam. 2| mil (anfr. 5 only). 

Type, Indian Museum ; also in coll. Fedden. 

I am indebted to Mr. F. Fedden of the Geological Survey of India 
for an opportunity of describing this interesting form ; one of the specimens 
is from the coast of Kathiawar, all the others are part of a small, but 
remarkable collection made by the above mentioned gentleman 10 feet 
below the surface of the Little Eann, at the Kura salt works in northern 
Kathiawar.” 

Hxdbobia (Belgbaotia) miliacea, Nevill, PL YII, Fig. 7. 

J. A. S. B. 1880, p. 161, Port Canning, long. diam. If mil. and var. minor, 
long. 2, diam. If mil. 

Assjminea woodmasomaha, Nevill, PL YII, Fig. 1. 

J. A. S. B. 1880, p, 163, Port Canning, long. 4, diam. 2f mil. 

I have lately received a single specimen of a closely allied new form 
from the Andamans, discovered by Mr. F. A. de Eoepstorff. 

Assimikea HOTaEBEOEDiAKA, Neviil, PL YII, Fig. 2. 

J. A, S. B. iSSO, p. 165, Mouth of the Pangoon Bivor, long. 4, diam, 2.i- mil. 

Assimikea bebbomeafa, Nevill, PL YII, Fig. 3, 

J. A. S. B. 1880, p. 164, Port Canning, long. 3, diam. mil. 

The second species, only, as yet known of the short spired, or 
** Helicoid,” section of the Genus, the other being H. heliooules^ GundL 
from Cuba. 

J. A. S. B. 1880, p. 164, Port Canning, long. 4i-, diam. 3 mil. 

AssBimA MICEOSCITBPTA, Nevill, PL YII, Pig. 5. 

J. A. B. B. 1880, p. 165, Port Canning, long. 2f, diam. If mil. 

Mr. de Eoepstorff has also sent me from the Andamans a single, but 
unfortunately not adult, specimen of a species allied to A. theohaUiam and 
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A, mkrosculfta. This specimen somewhat answers to Mr. Bkinforcrs 
description of Mealia clecusmta. 

Assimi2TEA beeticula, Pfeiffer, PI. VII, Figs. 6—6 A. 

P. Zool. S. 1854, as llyclromm 'bremcula, from Singapore; var. — A, miniata^ 
Martens, Ann. Mag. XVII, 1866, p. 206, Singapore, long. 9, diam. 4-| mil. ; var. — yi. 
riihella, Blf., Ann. Mag. 1867, Irawady Delta, long. 5, diam. 4 mil. ; var. = Sytkocena 
marginata, Morelct, J. de 0. 1855, Bangkok, long. 6—8, diam. 4— 5-| mil ; var. ? = 
riihida^ Grould, P. Bost, S. 1859, Loo Ohoo Islands. 

A very abundant, variable and widely distributed species ; tliere are 
specimens ill the Museum from Singapore, Malacca, Andamans, Borneo, 
Irawady Delta, Arakaii, Philippines, and Amoy. 

The Port Ganiiing specimens are mostly of the typical colouration 
corneofthlmf ^mA measure— -long. 7, diam. 5 mil.; there are also subvarieties, 
hlcolor and Mlalteata, Mobs. Morelet’s remarks on this species, S^r Coneln 
IV, p. 291, are QXGBlhnk ^ycette Gog^iHlle peiit varier de Q a mil. ^ de 
couleicr faude oii> roii^gedtre f I will add that it varies also with regard to 
the infrasutural impressed lines, of which there are sometimes two, as in 
typical A, riAella Mid mmM sometimes only one, as in yl. breeietka and 
marginata ; at Port Canning both exist together, with every possible 
intervening form. I am indebted to Mr. Wood- Mason for the figures now 
given of this small moilusk. Yon Martens describes his A. miniata as 
having the head and foot of a pale red colour. 

Palpdomxjs bbaotoebiaxa, Gl. lVeYill, PL Y, Figs. 8—8 A. • ' 

J. A. S, B. 1877, p. 37, Ava, long, 19, diam. 15 and var. from Gowliatty, long. 
20, diam. 15 mil. ; Con. Indica, j)!. 108, fig, 9, Tongoop,” as P. laln'oscd' (not of 
Bojison.). 

I think the figures now given will prevent this species ever again being 
confused with its undoubtedly distinct Tenasserim ally, the true P. lahlosa 
of Benson. I named the species after Mr. H. F. Bianford, to whom 
I am much indebted for jiermission to make free use of his collection, 
which he has temporarily deposited under my charge in the Museum, a 
privilege I much value owing to the great care and accuracy with which 
the exact localities of the species have been' recorded. 

Palxidomus peteosa, Gould, Pi. V, Fig. 5, 

P. Boston Soc. 1843, Tavoy, JPAclina peirosa ; = Faludomus lalnosa-y Benson, 
Ann. Alag. 1856, Tenasserim Valley, long. IS, diam. 11 mil. (not of tlie €?on. Indica, or 
Conch. -Cab.). 

After a careful study of Gould’s original description, I have no hesita- 
tion in uniting his species to Benson’s, especially as both are from the 
Province of Tenasserim ; Benson probably overlooked it, owing to its having 
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been described as a species of Faludina, Mj figure is from an original, 
typical specimen of P. lahiosa ; evidently the form was unknown to Mr. 
Hanley, .or it would, I feel sure, bave been separated by him from the 
preceding species ; this is the more to be regretted as Mr. Theobald, his 
colleague, was in possession of typical specimens of F, laliosa. 

Paludomus aotebsofiaka, G. Hevill, PI Y, Pig. 2, 

X A. S. B. 187T, p. 35, Ava &c,, an&. 7 — ^long. 29, diam. 22 mil. 

The type form of this fine and well marked species is not represented 
in M. Brot’s Monograph ; it was found by Dr. J. Anderson, in whose 
honour I have named it, in tolerable abundance in Upper Burma. 

var. MXADOOTOEKSis, nov. 

A small, decollate, Jind prettily marked variety, with the whorls mark- 
edly more rounded, found by Dr. Anderson at Myadoung, near the Yunnan 
frontier. 

Long. 15, diam. 12 mil, 

subspecies peuttefsis, G. NevilL 

J. A. S. B. 1877, p. 35, Pegu, long. 21, diam. 16 mil. ; Oon. Indica, pi. 108, fig. 6, 
as “P. regulata^ Bens, var.*' ; Brot, Oonch.-Cab. 11, 1877, pi. 7, figs. 2—3, as “ P. 

Nev, var.’* 

M. Brot has given a full account of this form in his valuable and 
important monograph of the genus, which, with his equally carefully and 
fully worked out monograph of Melani% I have found of the greatest 
assistance in cataloguing the Museum species of these difficult genera. 
Specimens of this variety, or rather species, are labelled from “Pegu 
Yoma/’ in Mr. H. P. Bianford’s fine collection of Faluclomus, 

subvar. fafa, nov. 

Spiral sculpture a trifle less distinct ; long. 15, diam. 11 mil. ; also 
from Pegu. 

Paetoomus BTTEMAFICA, G. Heviil, PL Y, Pig. 4 . 

J. A. S. B. 1877, Yaylaymaw and Mandalay ; Brot, Conch.-Gab. II, pi. 8, fig. 12 
(spec. Juven.). 

It is probably a young specimen from Mandalay, wbiob M. Brot has 
figured, as above j Br. Stoliczka sent a few indiiffierent specimens in ex- 
change to the dealer Landauer, together with some of Bianford’s 
Melania iravaiioa, a young specimen of which has also been figiu-ed by 
M. Brot. 
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Larika cincta, G. Nevill, PI. V, Fig. 6. 

Cat. Moll. Faso. E, 1877, Pooree, alt. SJ, diam. 3-J mil. 

I liave Botbiiig to add to my original desciiption of this species ; witli 
regard, however, to Ijm'ma, 1 m^j point out as a synonym of it the genus 
described under the name of ^ Rohinso^iia^ by my brother, Hugh Nevill 
(Proc. Ceylon Asiat. Soc., 1869), the two typical species of which I figured 
in this Journal for 1871, pL 1, figs. 5 and 6 j the latter, Larina (== Bohin- 
sonia) fmilla^ Nev., is evidently very dosely allied to my X. cincta^ but 
can apparently be distinguished by the less produced spire (the apical 
wdiorls especially being less prominently esserted), the larger and less 
deflected aperture, and the more ventricose last whorl. Larina (= Rolin- 
sonia) ceylonioa, Nev. is exceedingly close to Bianford’s figure o-f 
X. hurmana in this Journal for 1867, pi. 18, fig. 1 and appears to be 
only distinguished by its more broadly transvei'se shape, and it is probably 
only a variety of it. 

Eissoina baxteriaka, n. sp. 

Thick, solid, smooth and shining, shortly turreted, white, spire conically 
ovate, moderately produced, suture excavate, apex somewhat bluntly point- 
ed ; whorls 5|-, turretedly planulate, the last four distantly ribbed longitudin- 
ally, ribs nearly perpendicular, except on the last whorl, where they are 
subabruptly and obliquely angled at the periphery, disappearing altogether 
at some little distance from the base in a broad, somewhat superficial 
groove, which is below encircled with a rather indistinct, raised, transverse 
keel, throughout the ribs are bisected with transverse strise, well developed 
at the points of intersection, which thus become nodulose ; the aperture 
is perpendicular, without basal eanaliculation, broader at base, with the 
peristome rather acute, but slightly convex and the columellar margin 
straight, subangulate at base ; I can perceive no callosity joining the margins 
in the specimens I have examined. 

Long. 3, diam. li mil. 

Found in sand from Eoweiah, Eed Sea, rare, by Mr. J. B. Baxter, 
F. Z. S,, in whose honour I have named this most distinct small form, 
altogether unlike any species I know; in sculpture, the B. oiodicincta of 
A. Adams, from the Philippines, is the only one at all resembling it. 

Type, Indian Museum ; also in coll. Baxter and WeinkauS. 

EiSSOIIVA ORIENTAIilS, n. Sp. 

Thick, smooth, polished and shining ; white, sometimes encircled with a 
single brown hand, spire conically ovate, not much produced, with the suture 
distinct and the apex obtusely mammillate ; whorls to 7, convex, the first 
three without sculpture, the other four longitudinally rather distantly and 
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regularly ribbed, ribs continuous (or almost so), very broad and massive, 
slightly flexuous, the last whorl has 11 o£ these ribs, continued to its base ; 
aperture ovate, slightly oblique, without any basal eanalieulation, with the 
margins much thickened and continuous, joined by a well marked callosity. 

Long. 2f, diarn. 1 mil. 

Abundant at Ceylon, also Mauritius, Andamans, Bourbon, Aden, and 
Eoweiah. 

Tjpe, Indian Museum (from Ceylon) ; also in coll. Weinkauft, Dohrn, 
Hungerfoi’d, and Baxtex\ 

This pretty little species is the type of my section, or subgenus, 
BclmaHziella ; R. orientalis has hitherto been confused by Herr Schwartz 
von Mohrenstern and other conchologists with its close ally, the B. scalciri^ 
formis^ C. B. Adams, from Panama. It can, however, be sufliciently 
distinguished by its less elongate form, of one whorl less, and especially 
by the mammillate instead of “ acute” apex, the aperture is less oblique, the 
ribs bluntly broad, instead of acute,” <fcc. 

After a long examination under a lens, I am unable to detect any signs 
of transverse striation in my Ceylon specimens, though they are in fresh 
and perfect condition. 

EiSSOIUTA BLxOTOEDTAIfA, n. sp. PI. YI, Fig. 16. 

Lanceolately produced, iu shape resembling E. desliayeBi, Schwartz, 
but the more convex whorls give it a less turreted appearance ; white, rather 
solid, spire conically elongate, very acute, apex not mammillate,* suture 
rather indistinct, especially on the upper whorls ; whorls 10 to 11, eonyex- 
ly turreted, longitudinally ribbed with rather distant, acutely raised, almost 
straight ribs, which are evenly decussated with a transverse, rather distant 
striation, the strite of approximately the same developemerit as the ribs, 
but slightly subnodulose at the points of intersection, the last wdiorl is 
short and convex much as in E, deshayesi^ but with only 13 — 14 ribs instead 
of 22 — 24,” there are 6 of the regular, well developed transverse stride 
and two others much finer and more crowded togetlier next the suture, the 
basal transverse rib is evenly granulose, moderately developed ; aperture 
rather large, with the peristome boldly rounded, somewhat dilated towards 
the base, the columellar emarginatioii is broad, but shallow and very un- 
like the markedly incised one of its ally, compared by Herr Schwartz to 
that of a Cerithium; the outer lip is only moderately thickened. 

Long. 9f, diam. 8f mil. 

Annesley Bay, Eed Sea ; rare. 

Type, Indian Museum. 



188L] 


1G3 


Mollusca oft^ie Indo-Mala^an^ JBhum. 

E/ISSOIIjrA WEIKKAUEPIAN-A, n. sp. 

Laiiceolately and turretlj produced, of a brownisli wliitc colour, spire 
acuminate, with the apex minutely mammillate, composed of 2v nucleolar 
whorls, wliieli are perfectly smooth and of a milky white colour ; whorls 
9i (except the Grst 2|) longitudinally, evenly ribbed, ribs close ^set, slight- 
ly flexuous, a little more numerous and less developed on the last whorl, 
W'liich under the lens shows two spiral, subobsolete strim, the up|)3r one 
of which starts from the top of the 23eiistoine, otherwise there is no spiral 
sculpture, no groove at base but girt with a very thick callous rib, a]3pa- 
rently smooth, but under a powerful lens very minutely striate with a 
slight “ beading” at the top ; a|Derture p)olished, shining, thickened, broad- 
ly emarginate at columellar base, 2 )eristome evenly rounded, with a thick 
callosity behind it. 

Long. 6J, diam. 2J- mil, 

I only know of one closely allied species, a smaller form, B, funicu- 
lately Souverbie, 1865, from New Caledonia, this sj^ecies is also found at 
the Andamans; I have named this well marked form in honour of Dr. II. C. 
Weinkauft of Kreuznach, who is now editing a Monograph of the genus 
for the new edition of the Conchylien-Cabinet ; I found the S 2 )ecies alive 
under stones at Port Blair, at extreme low water ; it was tolerably abun- 
dant. 

Eissoika IS’ETILLIANA, Weiiikau*^. 

Concli.-Oab. II, 1S81, Kowloon. 

Shell large, very thick and solid, laneeolately produced ; ap)ieal whorls 
wanting, 71 remaining, regularly jDyramidally turreted, the last one rela- 
tively very little larger or more tumid than the penultimate, the upper 
three whorls regularly, and evenly longitudinally ribbed, ribs thick, close- 
set, slightly dexuous, the last four whorls with similar, but thicker, less 
flexuous and more unequal ribs, each of the last two having also, in a 
line with the outer lip, two of these ribs united forming very broad and 
thickened varices, the last whorl but two has a similar but less prominent 
one, out of the line of the others and quite at the back of the shell, the 
whorl above it again has a similar but more developed varex in front, almost 
in a line with the columella ; throughout, under the lens, regularly and 
very finely tranversely striated, at the base of the last whorl the ribs 
become obsolete and the transverse strise incised and well developed suica- 
tions, on the upper portion of the same whorl the longitudinal ribs are 
distinctly and characteristically, though somewhat obsoletely, biangiilate ; 
aperture shallow and small, not everted, within polished and shining, with 
two or three denticulations, not canaliculate ; columellar margin nearly 
upright, slightly twisted, a trifle bent back and rounded at base, outer lip 
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thickened, smooth and evenlj’^ rounded, margins joined with a well developed 
callosity, the peristome behind is much thickened and forms a similar varex 
to those already described. 

Long. 13 diam. 41 mil. (wanting the apical whorls). 

Kowloon, opposite Hongkong. 

As will be seen from the above, this fine species, for which I am in- 
debted to Surgeon-Major B. Hiingerford, belongs to the typical section of 
Missoina^ that is there is no canaliculation at base of the aperture. 

The B rilliea of Gould, as figured by Sowerby, appears to be its near- 
est ally. B, pyramidalis is also of a somewhat similar type. 

EiSSOIIVA SirBLABVmATA, n. sp. 

Shell rather stout, smooth, shining, pellucid ; spire relatively rather 
short, apex very remarkable, mamniillate, strongly inclined to the left, as in 
the family FyramelUcJ<]e ; opa(jue, rather broad, not incised band, relative- 
ly unusually remote from the suture, so much so that it is almost exactly 
central in the penultimate whorl; six whorls, much more convexly swollen 
than in the preceding ; aperture unusually straight, that is not everted, 
peristome thickened, columella callously refiected, considerably more per- 
pendicular than in Schwartz’s fig. 79 B, laevigata, which otherwise, 
except for the characters of the apex and opaque submarginate band, well 
represents the species. 

Long. SI, diam. 1| mil. 

Andamans ; coll. G. Nevill, Esq. 

Under coral blocks, at low- water, Boss Island ; Herr Schwartz con- 
sidered this form a variety of B. laevigata, C. B. Adams, from Jamaica. 
The species probably has a wide range, it will very likely prove to be the 
shell mentioned by Herr Schwartz, page 111, as B. laevigata, from Steward’s 
Island (E. of Solomon Islands). 

BlSSOIIfA PSEIJDOBRTEEEA, n. Sp. 

? Schwartz, Mon. Msmina, pi. o, fig. 36 A., Mauritius, as E. hijerea, var. (not 
fig. 36, M. hryerea, Mtg., West Indies). 

Turreted, very thick and solid, white ; spire conical, abruptly pointed, 
suture excavate, apex rather obtuse ; whorls 6, turretly planulate, the last 
four evenly ribbed longitudinally, the ribs very massive and broad, rather 
distant, quite perpendicular, terminating some little distance from the base 
(not the case in B, Iryerea'), finely and rather closely decussated with a 
transverse striation, especially noticeable in the interstices, towards the 
base where the longitudinal ribs cease, there are three (or four ?) well 
developed transverse ribs, but slightly (if at all) subnodulose, the last 
whorl is proportionately long, more so than in the above quoted figure, it 
has 11 ribs (18 to 22 in B, hryerea, fide Schw.) ; aperture small, subqua- 
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drate, no basal emargination, outer lip veiy much thickened, not dilated, 
evenly rounded at base* 

Long. 5i-, diam* 2 mil. 

Bare, in sand from Eoweiah, Bed Sea. 

Type, Indian Museum. 

This species discovered by my friend Mr. J. B. Baxter, is an inter- 
esting addition to the group II, section B. of Schwartz, which I now pro- 
pose to distinguish by -the name of Schwartziella, at once recognizable by 
the absence of any basal emargination within the aperture. The differences 
from true It* 'bryerea^ as can be seen from the above, are too many and too 
marked to require special, further reference ; but it becomes a question 
whether Schwartz’s above quoted fig. A represents or not the present 
species ? I am inclined to believe from, the acute peristome &c., that it 
represents a not adult specimen, readily distinguished by the different shape, 
transverse striation, less numerous ribs &c. from F, bryerea* The most 
important difference in it from the Boweiab form is the absence of the 
basal three transverse ribs and corresponding abrupt termination of the 
longitudinal ribs ; these latter are also thicker, straighter <fec., the peristome 
much broader and aperture smaller. 

Amphithalmijs peli,y.2b, n. sp. 

Of almost microscopic size, imperforate, solid, smooth, polished and 
shining, of a rich cliesnut -brown colour, ovately oblong ; spire shortly and 
ventricosely conical, suture distinct, apex exceedingly obtuse j whorls S^-, 
very convex, last whorl produced, regularly ovate, about f the size of the 
whole, shell, brought forward at the aperture in a highly characteristic 
manner, exactly as in the genus Stenotliyra ; aperture almost circular, with 
continuous and much thickened margins, stained of a very dark mahogany 
colour within the aperture, behind the peristome there is a ‘‘rib-like’* 
thickening, showing through externally in an opaque manner. 

Long. 1|-, diam. mil. 

In sand, from near Adelaide, South Australia. 

Type, Indian Museum. 

This very interesting minute form, of a little known ' genus, I have 
named after its discoverer, Miss Felly, to whom I am indebted for the type 
specimen. The other shells found with it were all of a purely marine type, 
there being no brackish- water forms amongst them. Barleeia f? J microthy^ 
ra^ Martens, Mobius Eeise &e., PL XX, fig. 18, from Mauritius is another 
and most closely allied species of AmpMthahnws ; A ipellym is readily 
distinguished by the fewer whorls, more obtuse apex, more convex whorls, 
the last especially being much more regularly, ovately produced and much 
longer in proportion, its Btemtliyra^ikQ deflection in front of the aperture, 
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so accurately pointed out by Professor von Martens, is still more promi- 
nent in tlie Australian species. Another close aUy is the 

H. Adams, P. E. S., 1865, from Lord Hood’s Island, my late 
much regretted friend in his description also remarks on the resemblance 
to Btenotliyra. Our Museum possesses specimens of this last, also of A, 
olestis, H. Adams, I, <?., and of the type species, A, inclmim^ described by 
Carpenter in the Annals and Mag. XY, 1865, from California. 


EXPLANATION OP THE PLATES; 

Plate Y. 

Pig. 1. Margarya melamoideSjl^&^,,^, 

Pig. 2. Falitdoimis andersomam,’^QY.^^.1^0, 

Pig. 3. Faliido7misUmifordiana,’MQY.,’^,l^^» 

Pig, 4, Fahtchmzis hurmmicay Nev., p, 160. 

Pig, 6. JPaludomiis petrosayQ(ldi,y ^,lb^, 

Pig, 6. Larina cmctaj'^QY.y^.Wl, 

Pig. 7. Lkcotmna rapasu^ Bohm, var. producta, Nev., p, 155. 

Pig. 8. Lmncea yunnanensis^lSQ'^.tp.1^2* 

Pig. 9. Livmm andersonianaylSi^r,^ 

Pig. 10. Buccmea yaTJiandensis,'^Q-^.,’p. 

Pig, 11. Btenogyral^GUssuJaYoreas^BQnB.^p.lZ^, 

Pig. 12. Btcnoggra [Glesmlal hlmfordiana^ llTev., p. 138. 

Pig. 13. Stemgzjra \^QUsstila^ sukfimformiStyT . T. Blf., p. 138, 

Fig. 14. Btenogzjra [Gle$mla] Je)'dom, Bens., p. 136. 

Fig. 15. Btenogyra[_Olessula\nilagineay^Qm., p. IZQ. 

Fig. et h, Btenogyra [Glesmlal bensonima^ Ffr., p. 137, 

Fig. 17^' et h, Btmogijra^lGlemild] peroUeti, Pfr., p. 137. 

Fig. 18/? et A Btenogyra\_Glessulai]facttla,'BQm..i'p.lZl* 

Fig. 19. Stenoggra \_GlessiiIa^ orophila^ Bens,, p. 1S7« 

Fig. 20. Stenoggra [^Glessulal Bens., p. 138. 

Fig. 21. I[eU£e[JEgista~\perplanatat l^QY,,ip,lZ^. 

Fig. 22. Troohomofplia peTGomprmsa^ W. T. Blf., p. 183. 

Fig. 23. LLeliearion [Amtenia'] magnijlcmy G-.-A. & Nev., p. 129. 

Fig. 24. Melicarion [Austemal respUndens^ Nev,, p. 129. 

Plate YI. 

Fig. 1. Gihhus duponiianuSj'E^'v.j'pAZii, 

Fig. 2. Bulunimis \_Cerastus\jickeUanus^ Nev., p. 135. 

Fig. 3. Cyelophortis pealianuS) n. sp,, p. 146. 

The apical 2i whorls are incorrectly represented in the hgure. 

Fig. 4. Cgetop/iorm orM, ii, 8p,f p. 14*/, 

The left-hand figure is by no means good ; the last whorl is not contorted. 
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Fig. 5, Alyeaeiis monfam^s^n, 

The minute sculpture is not sufficiently indicated! 

Fig. 6. Tiipina Jnmget^fordiana, Kev., p. 148. 

Fig. 7. Cyathojmna shevaroyanwn,ldedLdi.^'p. 14^^, 

The spiral striation is incorrectly represented on the two upper figures ! 

Fig. 8. Omphalotropis dupontiana, Nev., p. 153. 

Fig. 9. OmphaMropis caldioelliana^ n. sp., p. Id4. 

The spire should he more evenly planulate, the whorls are not tiirreted. The 
columella is also not refl.ected over the umbilicus, as in the figure. 

Fig. 10. Cyclosto’im caldwelUamm^ Kev., p. 150. 

Fig. 10^. „ „ var. sexcarinata^ hTev., p. 152. 

Fig. 11, 1 Iff. Ampiillaria stoUczJcanaflS^QY.^ -g, 155. 

Fig. 12. BytMnea suhpulchella^ n. sp , p, 157. 

Fig. 13. JBythinea evesardi, W. T. Blf., p. 157. 

Fig. 14. Byihinea moreletiana.^ hTev,, p. 156. 

The magnified figure and that of the natural size are from different specimens. 

Fig. 15. BytMnea f?) tiirrita^ W. T. Blf., p* 157. 

The figure denoting the natural size has been overlooked by the lithographer. 

Fig. 16. Bd&soina hlanfordiana^ n. sp., p. 162. 

Fig. 17. Melania variabilis, Bens., Ydii:. pseudospinosa^ Nev. 

From Samaguting in Assam. 

Plate VIL 

Fig. 1. Assiminea woodmasomana,li^eY., y. 15S. 

Fig. 2. Imnye^ifordiana, Hev., p. 158. 

Fig. 3. beddomeam, Isev., p, 158* 

4 , tbeobaldiana, FTev., p. 158. 

5 . microscitlpia^ Nev., p. 158. 

Fig. 6, 6ff. brepieula, Pfr., p, 159. 

Fig. 7, BLydrobia (BelgrandiaJ miliacea, FTev., p. 158. 

Fig. 8. Stenotliyra woodmasoniana^BieY., p, 153. 

9 ^ htingerfordiana.^ Nev., p. 156. 

Fig. 10. FTev., p. 156. 

Fig. 11. AcmeUa1mngeTfoTd\mia^Vi.s-p.^'^.14i5* 

Fig. 13, Omphahiroph 
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XII. — A sJcetch of the hidor^ of the fossiU of the Indian Gondiadnm 

system. — By Ottok^e Feistma.otei* * * § , M. D., FalceontoUgistj, 

Geological Survey of India, 

[Eecei-ved 24tlx June ; Bead 6tli July, 1881.] 

In a late number o£ this Journal^ Mr. Lydekker published a sketch 
of the history of the fossil Vertebrata of India, and it is my intention now 
to give a similar sketch of the fossils of the Gondwana system, for 
the same reasons as those which Mr. Lydekker indicated in the beginning of 
hispaper. 

Before proceeding to discuss the details it will be necessary to make a 
few general remarks upon the Gondwana system, its importance, extent 
and classification. By the name Gondwana system the Geological Survey- 
now designates what was formerly known as the Plant-bearing series. 

The title was proposed by Mr. H. B. Medlicott, about 9 years ago 
(1872), but was riot then admitted into publicity though more or less cur- 
rent on the Survey ; since 18'^6 it has come into general use in print also.f 

This system of sedimentary rooks is the most important in the 
peninsula, for two reasons, first because it is prominently fossiliferous and 
secondly because it includes the rich coal deposits for which India is so 
famous. 

As regards the distribution of these rocks, I refer to my paper in the 
Jlecords of the Geological Survey of India, just quoted, as well as to the 
Manual of the Geology of India, 1879 (YoL 1, and map), from which the 
f ollowing may be extracted : { 

From Eaniganj§ these deposits stretch in detached basins up the 
Bamuda valley, || into the highlands of Oliutia Nagpur.^ To the north 
of this area smaller patches also occur, as especially the Eajmahal area,^^ 
the Deogarh coalfieldsft and the Earharbari coalfield. JJ 

* J. A. S. B., Yol. XLIS, Ft. II, 1880. 

t Feistmantel : Xotes on the age of some fossil Floras in India; R. G. 8. Ind. 
Yol. IX, p, 28, 1886. 

t I refer here to the distribution, because when quoting the fossils I shall have 
ample opportunity to mention the various deposits. 

§ This shall be hereafter always mentioned as Raniganj coalfield. 

Ij Here we have in a consecutive order from E. to W. the Jharia coalfield, the 
Bolsharo and Eamgurh and the Karanpura coalfields. 

II Of these I shall have opportunity to mention the Aurunga coalfield (Palamowj 
Rajmahal hills. 

tt Or Kuraun coalfield near Khurmatar, B. I. B. 

JJ In Hazaribagh district, near Giridhi station. 
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From Cbutia N%pur these rochs stretch into the valley of the Sone^ 
constituting the great South Bewah basin. By a narrow band of the top- 
most group passing by Jabaipurj this area is connected with the large basin 
in the Satpura range'^ on the west side of which the stratified series passes, 
under the trap rocks of the Deccan. Some few inliers have also been 
detected beneath the trap further to the west in the Barbada valley. 

Far to the west, plant-bearing rocks of the Gondwana system (the 
TJmia group) Have long been known to exist in Cutch (Kach), while recently 
rocks of the same age were discovered in the peninsula of Bathiawar by 
Mr, Fedden.f 

This northern main area of the Gondwana deposits has two southern 
extensions. The South-Bewah basin continues through SirgujaJ into the 
Baigarh and Hingir coalfields, S. W. Bengal, towards the Talchir coalfield 
(Orissa) and the Ath garb §’ area below Cuttack (Katak) . 

From the Satpura basin in a southern direction we meet with rocks 
of this system in the neighbourhood of Nagpur, |[ whence they extend into 
the valleys of the Wardah®^ and Godavari rivers, down to Bajamahendri. 

From the Delta of the Godavari detached patches of these rocks occur 
also along the coast of the Carnatic (Karnatik) to Trichinopoli.tt * * * § ** ^1^ 
these deposits are within the peninsular area of India. 

Only a small portion are found in the extra-peninsular area, L e., along, 
the base of the Eastern Himalayas, in Sikkim and Upper Assam. 

The proper knowledge of this system is almost entirely ‘due to the 
labours and exertions of the officers of the Geological Survey, as the 
number of writers, unconnected with the Survey, who have worked at either 
the geology or palaeontology, or contributed to the collections is but a limited 
one. To these latter I shall refer at first. In 1828 A. Brongniart de- 
scribed in his “ Histoire des vegetaux fossiles,” two species of Glosso])teris^ 
this was the earliest mention of this interesting genus. Professor Goppert 
in his Systema fiiieum fossilium 1836,” also described Glossojpteris, Pro- 
fessor Boyle in bis Illustrations of the Botany &c., Himalayan Mountains, 
1839, established four species from the eoal-bearing rocks of the Eani- 
ganj coalfield, all four of more or less interest. Professor Morris in 

* Quoted hereafter always as Satpura basin. 

t Feistmantel, Records G. S. India, Toi. XIII, p. 1, pp. 62 •64. 

X The Ramkola-Tatapaui coalfields. 

§ Atgarh sandstone, 

II Nagpur area. 

^ Wardha valley coalfield (Upper Godavari basin.) 

** Middle and lower Godavari basin. 

ft Here we have the South Ristna district (Yemaveram) the Sripermatur area 
(near Madras) and the TrichinopoH plantbeds (Utatur plantbeds). 
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1840 described in Capt. Grant’s paper on tbe geology of Cutch^ some plant- 
remains from beds, which are at present known to be the highest of the 
Jurassic rocks in Catch (Each), Among these were two species of 
£tilopliyllum^ a fossil T^rj characteristic of the upper groups of the Gond- 
wana system. The animal fossils were described by Sowerby, some of which, 
as was shown later, came also from the highest Jurassic beds. An addition 
to these latter was made by Capt. W. Smee.f In a paper on recent and 
fossil eyeadese 1841 J Professor Morris again describes the two species of 
^tilophyllmii from India. In Professor Ungers’ “ Genera et species planta- 
rum fossilium” (1850) we also find all the species of Indian Gondwana 
plants, known up to that date, although some of them were differentlT 
classed. In 1850 appeared also Dr. McClelland’s Eeport on the Geological 
Survey of India, 184S-49 ; as it, however, was not published under the 
present arrangement of the Geological Survey, .1 quote it amongst these 
papers. It contains figures of plants from the upper and the lower (coal- 
bearing) groups of the Gondwana system, amongst the latter, several forms 
of great interest (as ascertained later by tbe originals) but tbe drawings 
are so utterly wrong, that the figures are of absolutely no use for those who 
cannot compare tbe originals. The most interesting fossil was the Zamia 
hurdivanensis, which from the original specimen proved to be really a 
Zamieae of tbe J^terophyllum-trihe, 

Sir P. Egerton described in 1851§ a fossil fish (Lepidotus) from the 
tableland of the Deccan, in the Peninsula of India collected by Col. Sykes, 
to wbieb in 1853 another species was added by Mr. Bell|[ and in 1857 two 
species again by Sir P. Egerton.^f 

Of much greater importance were the labours of tbe late Eev. Mr, 
Hislop, in tbe Gondwana rocks of the vicinity of Nagpur, He collected 
first the very interesting Geratodus teeth, which were afterwards described 
by tbe late Dr. Oldham, he collected a reptilian skull near Mangli, south 
of Nagpur, which was descidbed by Professor Owen as Brach/ops laHeeps^ff 
and he also collected numerous fossil plants near Nagpur, (Kamthi), Bharat- 
wada, Silewara and Mangli, which were described by Sir Charles Bunbury in 
1861 4 1 Of the many papers by Mr. Hislop I need only mention those 

* Transact. Geol. Soc. Lend. Ser. 2, Vol. Y. 
t Transact. Geol. Soc. Lond. Yol. Y, 2d. Ser. 
t Ann, and Mag. Hat. H. Yol. YII, p. 110. 

§ Qu. J. Geol. Soc. London, Yol, YII, p. 272, pi, XY. 

II Qn. J. GeoL Soc. London, Yol. IX, p. 351. 
f Ibidem, Yol. X, p. 371. 

** Mem, Geol. Smw. of India, Yol. I, 296, et seq. Plates, 
tt Qn. J, G. Soc. Lond. Yol. XI, p. 37, PI. II. 
tt Ibidem Yol. XYII, p. 325, seq. Pis. YIII-XII. 
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on the age of the coal strata in Western Bengal and Central India on the 
geology and fossils of the neighbourhood of ]Sragpnr,t which he wrote 
together with Mi% Hunter ; that on the connection of the Umr^t coalbeds 
with the plantbeds o£ Mgpur,J and that on the age of the fossiliferous, thin- 
bedded sandstones and coal of the province of Hagpur in India^g wliicli 
was followed by a supplemental note in 1862. • 

In a paper by Baron de Zigno, entitled Observations on the Flora of 
the Oolites,” II he also makes general remarks on the Indian fossil Floras 
placing them all with the Oolite foi'mation. 

In the Proceedings of the Austrian Geological Institute (Yerhandlun- 
gen der k. k. Geologisehen Eeichsanstalt) for the year 1861-02, there is a 
note upon the first 35 plates of the Eajmahal plants, which states, that 
the figures of Zmnites, Ffer^pliyllmiy Feeopte^'is, Taeniopieris etc,, agree 
with Austrian Keuper plants. 

In another paper entitled ^‘Sopra deposit! dipiante fossili del America 
settentrionale delie Inde e dell Australia, etc.” 1862, Baron de Zigno has 
attributed a liassie age to the flora of the Eajmahal grou|). 

In the same year (1862) Professor E, Jones published his Monograph 
of fossil Esthenae* * * § [[ wherein also the IHstheriae of the Indian Gondwana 
system are described, especially JS, mangaliensis, Jon., which is so 
abundant in the Mangli shales. 

Here I have also to mention Professor Morris as co-author of a work 
on the Eajmahal Flora (1862) for although it was published in the Palseonto- 
logia Indies, he was not connected with the Geological Survey. 

In 1864 a reptilian fossil, said to belong to the genus ArchegoBaurm 
was collected by Major Gowan near Bijori in the Satpura basin. 

Ettingshausen in his great work on the comparison of living with fos- 
sil ferns,tt classes our Taeniopteris lata and T. morrhi (now Macro 
taeniopteris) from the Eajmahal group, with Acrosticlmm^ and writes of 
that formation as being liassie. 

I should also refer here to Professor Huxley’s paper on the vertebrate 
fossils from the Panchet rocks near Eaniganj, Bengal, for although the 

* J. As. Soc. Bengal, 1855, Yol. XXIY, p. 347. 

t Qu. J. Geol. Soc, London, Yol. XI/ with. map. 

J Ibid. Geol. Soc. London, Yol. XI, p. 555. 

§ Ibid. Vol. XYII, p, 346 ; supplm. note, in Yol. XYIII, p. 36. 

II Ibid. Yol. XYL p. 110. 

U Palseontograpbical Society, 1862. An abstract of the same is in Q,u. J. G. Soo. 
London, Yol. XIX, p. 140 &c. 

I. A. S. B, XXXIII, 1864, pp. 336, 442. ' 

ft Lie Farrenkrauter der Jetztwelt <S?o., Wien. 1865. 

Pal. Indica, Ser. lY. 1. 1865. 



172 O. Feistmantel — A %heicli of the Mstofy of the [No. 3^ 

specimens were collected bj officers of the Geological Survey and were 
described in the Palseontologia Indica, yet the paper is by an author 
unconnected with the Survey. 

In a later paper on Syperodapedon^ Professor Huxley also refers to 
the same genus in India where it occurs in beds together with the before 
menl^ned Geratodus ; in a farther paper on the classification of the 
Dinosmiria, with observations on the Dinosauria of the Trias, f he also 
discusses (p. 48), the Indian Dinosauria, and in a still more recent paper 
on Stayonolepis Bobertsoni and on the evolution of GrQOodilia% he men- 
tions the Indian Barasuelim stating that it is very close to Belodon. 

In Professor Schimper’s “ Traite de Paleont. vegetale,’^ 1869-1874, 
most of the fossil plants, known up to that date from the Gondwana system, 
ai’c also quoted, but those of the Eajmahal and Damuda series are wrongly 
classed as being of the same (oolitic) age. 

Sir Philip Egerton and Professor Miali, have recently (1878) examined, 
the former the ganoid fishes from the Deccan and the latter the Geratodus 
teeth from Maledi and the results are published in the Palseontologia Indica, 
Ser. lY, 2, 1878. 

These are about the most important papers wherein plants or animals 
of the Gondwana system have been referred to or described by authors who 
were not connected with the Geological Survey. 

Quite recently we have a paper by Dr. W. Saise on the Kurhurbali 
coalfield/’ 

Those who have contributed to the collections of the Survey, are not 
numerous. The first is the late Eev. Mr. Hislop, who contributed fossil 
fish and plants ; and I have especially to mention the contributions in 
recent times of Mr. J. I. Whitty, C. E., late Superintendent, Kurhurbali 
(Karbarbari) collieries, Giiidbi, Mr. W. G. Olpherts, 0. E., the present 
manager, and Mr. N. Miller, inspector of the collieries at the same 
place. 

If only some of the other managers and inspectors of collieries in 
India or others who have an opportunity of doing so, would pay a little 
attention to the fossil remains contained in the rocks accompanying the 
coal-seams, many an interesting specimen might be procured. Put as the 
matter now stands the greatest portion of the collection of fossils from 
this system has been brought together by the officers of the Survey, 
to whom also the knowledge of the numerous deposits of this system is 
solely due. 

* Qu. J. G. Soc. London, Vol. XXT, p. 138, &c. 
t Qa. J. G. Soc. London, .VoL XXVI, pp. 32, et seq. 1870. 
t Ibid. Yol. XXXI, p. 423, &c. 
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Most of tliem who have visited areas whei’e rocks belonging to the system 
occur, have collected fossils and contributed papers towards the knowledge 
of its geology, others again towards that of its palajontology. As the respec- 
tive papers are chiefly contained in the publications of the Geological Survey, 
it is sufficient to refer to these without enumerating the pjapers in detail. 
They are contained in the Beeords and Memoirs of the Geological Survey 
as well as in some of the volumes of the Palseontologia Indiea. I may 
especially mention the papers of Mr* W. T. Blanford (in Memoirs and 
llecords), W. Theobald (Memoirs and Eecords), Thomas Oldham (Memoirs, 
Eecords and Palseontologia) J. G, Medlieott (Memoirs), T. W. H* Hughes 
(Memoirs and Records), H. E. Medlieott (Records and Memoirs) V. Rail 
(Memoirs and Eecords) A. B. Wynne (Memoirs and Records) W. King 
(Records and Memoirs) E. B. Foote (Memoirs and Eecords) F. E. Mallet 
(Memoirs) C. L, Griesbach (Memoirs). I have myself contributed papers on 
Gondwana fossils to the Records and to the Palseontologia Indiea and Mr. 
Ly dekker has described some of the vertebrate animals of this system, also 
in Records and Palmontologia Indiea. 

A detailed account of the various features of this system, as known 
up to 1879, is to be found in the Manual of Geology of India, to which 
I particularly refer. Of j)apers referring to the Gondwana system, publish- 
ed by officers of the Geological Survey elsewhere than in the Survey publi- 
cations, I have especially to mention Mr. Y. Ball’s J ungle life’^ 1879, and 
his paper On the coalfields and coal production of India” 1879.'^ I have 
already contributed a paper on Raniganj plants to the Society’s Journal in 
lb76t and Mr. R. Lydekkei*, as mentioned above, published in the same 
Journal a Sketch of the history of the fossil Vertebrata of India where also 
the Vertebrate fossils of the Gondwana system (Fisces, Batracliia and 
BejptUia) are referred to* 

I have to mention at last, that some officers of the survey collected 
fossils ill various districts, though they have not published papers on the 
same, thus Mr. Y. Bail collected largely in the Raniganj field (Raniganj 
and Panehet groups) also in the Satpura basin; Mr. F, Fedden near 
Kagpiir, Isapur, south of Chanda (Wardha valley coalfield), in 'Kathiawar 
and in Kach, and Mr. 0. A. Hacket in the Satpura and South Rewah 
basins. 

I shall now make a few remarks on the stratigraphical divisions, as I 
shall have to refer to them, when enumerating hereafter the plants. 

We have at first divisions into “ upper” and “ lower” portions of the 
Gondwana system ; but here it must be remembered that this classification is 
not to be taken in the rigid sense, which formerly used to be the ease with 

* Scientific Proceedings of the Eoyal Bublin Society, 21st April 1879. 

t YoL XLY. Based upon a collection of plants made by Mr. J. Wood-Mason. 
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reference to tlie MabMeva and Damuda series ; for we know now that one 
(and probably two) of tbe most characteristic plants of the “ lower” Gond- 
wana portion L e., Glossopteris passes freely into tbe “ upper” portion, 
so that from this point of view there is a passage from the “ lower” into the 
“ upper” which view is also borne out in several basins by the geological 
relations. On the other hand, however, it is only fair to state, that the 
most characteristic plant of the upper” Gondwanas, i. e., the small 
eycadaceous plant Piilophyllmn, has not hitherto been observed in any 
bed of the lower” Gondwanas, 

Within these two broad divisions of the Gondwana system minor groups 
have been distinguished in the various basins of the system, of which a 
syno|)sis may be thus x’epresented. 


A, portion of the Gondiodna system. 


f tJmia group = Tripetty sandstones. 


Jabalpur division.'*' f 


Chikiala sandstones. 
I Jabalpur group. 


Intermediate groups.^ i 


t.Bagra group. 

"Kota-Maleri beds = Denwa group. 
? Chari group.- 

Bagavapuram = Yemaveram = 
.Sripermatur = Utatur plantbeds. 


j Eajmahal group = Athgarh sandstones = 
Bajmahal division,^ | Budawada group = Sironcha sandstone =; 

I Pachmari sandstone = Dubrajpur group. 

B. Lozver portion of the Gondwcma system, 

a, Panchet division. f Panehet group and == Almod beds. 

Mangli shales, Kamthi and Baniganj group and 
Bijori horizon. 

Iron shales (Motur horizon.) 
l^Barakar group. 

C Karharbm beds — 
c, Takhir division.t ] Takhir shales— - ) 

(. Boulder bed ) 


I, Bamuda division.f ] 


* These three divisions are proposed by myself, 
t These three divisions were introduced by Mr. W. T. Blanford, 1878. 
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With regard to the fossil contents of these several groups, I luu^e to 
make the following remarks : 

a. JA-BALPUE DIYISIOK. 

Vmia groiq). — A name proposed by Dr. Stoliczka, for the uppermost 
Jurassic beds in Kach. It contains marine animals, plants {PUlo^hyllmn) ; 
a jaw of Plesiosaurus (indicus) was also found. 

Eecently Mr. Fedden recognised the same group in Kathiawar, although 
it shows there a somewhat closer relation to the next group. 

Marine representatives of it are the Tripetty sandstones of Mr. W. 
King j and the Cbikiala sandstones (unfossiliferous) of the Upper Godcwari 
basin (C. Pr.) are probably representatives of these latter. 

Jahalpur grotip, — 1871. Oldham, Geology of the Central Provinces, Pec. Geol. Sur- 
vey of India, Yol. IV, p. 7o. 

The uppermost group of the Gondwana system in the South Kewah 
and Satpura basin, called so from the town of Jabalpur, the terminus of the 
East Indian Eaihvay. It contains plant-remains only. In South iiewah 
it contains some species which afterwards become very numerous in the 
next lower group {Bripermatur, Vemdveram)^ and in shales from the Sher 
river, Satpura basin, specimens of Qlossojyterisy a lower Gondwana fossil, 
■were identified. 

Bdgra grmip, — 1872, H. B. Medlicott: Notes on the Satpura Basin, Mem. G. S. I. 
Yol. X, pp. 133, 150. 

Ko fossils have been found hitherto in this group ; and no represen- 
tatives of it have been met with elsewhere ; called so from fort Bagra on 
the G. I. P. Eaihvay. 

1 ). Inteemediate Geoups. 

Kota-MaUri groxcp.-^im^ Hughes ; Reo. G. S. I. Yol. IX, Ft. 3. 

1877, Hughes : The Wardha valley coalfield, Mem. G. S. I. Yol. XIII, Pfc. 1, 

p. 81. 

1877, W. King, Rec. G. S. I. Yol. X, Pt. 2, p. 58. 

This group (comi^osed of two horizons) contains interesting terrestrial 
and freshwater fossils (reptiles and fishes). The red clays at Maleri (with 
reptiles and Ceratodus teeth) are, however, considered lower than the 
limestones of Kota (with ganoid fishes). The group takes its name from 
the localities Kota (near Bironcha, Cent. Prov.) and Maleri middle 
Godavari basin, south of Chanda* 

The plant-beds of Chirakunt, (middle Godavari basin, Cent. Prov.), 
are on the same horizon and these plants are of the same character as those 
of some other groups to be mentioned presently. 

This group has hitherto been only known from the C. Provinces (upper 
and middle Godavari basin), till quite recently, when, Mr. Hughes discovered 
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ropresontabives of the Maleri clays in the South Eewah basin (near Tiki, 
Sr 25' long. ; 23® 56' lat), with the same reptiles, but without Geratodm, 
The Demva group of the Satpura basin=^ appears to be a representa- 
tive of the (Kota) Maleri groups a Farasucliian'^ scute w’^as procured from 
the same. 

There are several other groups which have probably to be |)laced on the 
same horizon, wnieh I shall also quote under special headings. 

OliaTi grou ^. — Another group, the third from above, of the Each Jura, 
proposed by Dr. Stoliczka. Vertebrae of a Farasicchian crocodile^ were 
found, which tend to correlate this group with the Denwa group. 

Sripermatkr grnip^ — 1873, Foote, Greology of Madras, Mom. Gf, S. I. Vol. X,p. 63, 
et'Seq. , , , ■ ■ ■ 

A group of rocks in the neighbourhood of Madras, which contains 
marine animals and plants. By its fossil remains this group is cor- 
related with the Vemaveram shales§ (Vemaveram, 12 miles north north- 
east of Ongole, S. Kistna country), the Utatur plant beds|| (XJtatiir, 
Trichinopoly district) and the 'Eagavapuram shales®|[ (Eagavapuram 
27 miles north-east of Ellore and West of Eajamaheudry, Lower Godavari.) 
With these latter the plant beds of Ghirakuiit (see ante) have to be 
correlated and from the geological position of these two latter groups, one 
must also judge of that of the others. They are all, I think somewhat 
higher than the Eajmahal group proper. 

c . Eajmahal Ditisiois'. 

FdpnaMl gTO%t>’p^^ (in the restricted sense). 

1877, V. Ball, Geology of the Eajmahal hills, Mem. G. S, I. Yol. XIII, p. 55, (209). 
This is the lowest group of the fossiliferous beds of the Upper Gond- 
wanas. It is developed typically in the Eajinahai hills, where it is highly 
fossiliferous, containing a rich and varied Flora. ff 

The sandstones of Golapili (near Eilore,) South. Godavari distriet|J 
are true representatives of the typical Eajmahal group. They contain 
a Flora only. 

^ H. B. Medlicott, Mcm.'G. S. I. Vol. X. 
t Lydckker, Pal. ladica, Sor. IV, 2, p. 30, PI. VI, fig. 8. 

X Lydekker, ibid. p. 31. 

1879, Foote, Mem. G. S. I. Vol. XVT, pt, 1, pp. 60, 66. 

|j 1873, Foote, Mem. G. S, I. Vol, X, p. 63, and 1878, Eec. G. S. I. Vol. XI, 
p. 258. 

H 1879, Foote, Mom. G. S. I. Vol. XVL pt. 1, p. 76. 

This group is not to he mistaken for “ Eajmahal Series” which included several 
groups and was almost tantamount with what now is known as Upper Gondwanas 
minus the Mahadovas, then considered distinct. 

ft PalmontoL ind., Ser. II, 1862-1877 Gondwana flora, Vol. I, 1880. 
tt 1874, King Bee. G. S. I. Vol. VII, p. 159 ; Gondw. Flora, Vol. I, 
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The Athgarli sandstone (near Katak in -^rissa) also represents the 
Eaj m ah dl gro n p . 

On about the same horizon the following have most probablj^ to be 
placed : 

The Pachmari sandstones,”"^ base of the Mahadeva in the Sdtpura 
basin without fossils ,• the Dubrajpur group”t of the Rajniahal hills, 
which so far as is known with certainty, contains the genus Ftilopliyllum 
only ; the Sironcha sandstones,! near Anaram, on the Pranhita river, Central 
Provinces, with fragmentary plant remains (conifers) ; and lastly, from its 
geological position (below the Yemaveram shales), the Budavada group, § 
is probably also to be classed here although containing plants and marine 
animals. 

Certain red shales on the Northern face of the Latiahar hill, in the 
Aurunga coalfield, and containing Lower Gondawana fossils {Qlossopteris^ 
Vcrtehraria &c.,) should most probably be included here also. 

a. Paisx^het Ditisioiv. 

Tanchet group. — 1861, Blanford (W. T.) Ecx)ort on the Laniganj coalfield Mem. 
CL S, I. Yoi. Ill, p. 126. 

The uppermost group of the Lower Gondwanas is typically developed 
in the Raniganj coalfield, from whence it was first described. It is here 
fussiliferous, containing Lahyrintliodontia and Dieynodontia and plants. 
It has its name from the Panchet hill, Bengal 

This group is also developed in several other basins but is scarcely 
fossiliferous ; and the Almod beds (H. B. Mediicott) in the Satpura 
basin are representatives of this group. 

h. Bamijba Dryisioif. 

mnUjauj W. T. Blanford, M. G. S. I. Yol. ITL 

Top-group of the Damuda series, highly fossiliferous and coal- 
bearing. 

At first described from the Raniganj coalfield, where it is typically 
developed. 

It was afterwards recognised in all the Damuda valley coal-basins, but 
also beyond this region it is developed,* in the Aurunga coalfield, Ramkola 
and Tatapani coalfields and quite typically also iu the South Rewali basin. 

^ H. B. Mediicott, Mem. G. S. I. Yol. X, p. 155. 

t V. Ball, ib Yol. XIII, Ft. 2, p. 44, etc. 
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Ifc is represented bj so^ other groups in other eoaldelds, the 

Tvanithi group^^ of the Nagpur area and of the Eaigarh-Hingir coalfields, f 
and the Bijori horizon of the Satpura basin, ; both are fossiliferous. 

The Mangli shales of the Cent. Provinces, (South of Nagpur) are 
also placed here although I was (and I must say, I am still so) very much 
inclined to believe them to be more closely related to the Panehet group. 

Ironstone shales, — 1861, W. T. Blanford. On the Geology etc., of the Eaaiganj 
coalfield, Mem. G. S. I. Yol, III, p, 28. 

This group, from a stratigraphieal point of view belongs to the 
Eaniganj grou|), though on account of the occurrence of ironstone it is 
easily separable. It is present in most of the Bengal coal-fields and both 
the ironstones as well as the carbonaceous shales in winch they are 
imbedded, or with .which they alternate, are fossiliferous, the fossils being 
very much the same as in the other groups of the Damuda division. 

The Motur horizon § of the Satpura basin is most probably the repre- 
sentative of the ironstone shales. 

JSardJmr group.--- Oldham: (T.) Additional remarks on the geology, relations 
etc., of the rocks in Bengal etc., M. G. S. I. Yol. Ill, p. 42. 

For the lowest group of the Damuda division (series), which was at 
first simply called lower Damudas,” the above name was proposed by 
Dr. Oldham (1861), since the corresponding term “upper Damudas,” had 
also to he replaced by another name (the present Jabalpur group) as it 
was .employed for a group of the upper Gondwana portion. 

. The Barak ar group, like the lianiganj group, is rich in coal, and is 
present in most of the coalfields ; it contains also numerous fossils, which, 
however, on the whole do not differ much from those of the two higher 
groups. 

<?. Talchie Diyisiow. 

Kurliarhari beds (coalbeuring.)— 1877, Feistmantel, Eec. G. S. I. Yol. X, Pfc. 3, p. 
137-139. 

1878, W, T. Blanford, Rec. G S. I, Yol. XI, Pt. 1. 

The coalbeds of the Karharbari coalfield were formerly included in 
the Barakar group ; but the examination of the Flora has sliewn their 
closer connexion with the Talchirs. They are with certainty known from 
the above coalfield and from the Mopani coalfield, Satpura basin. 

1870, Y". T. Blanford, Eec. G. S. I. Yol lY, p 50; Mom. G. S. Ind. Yol. IX, 
p. 11, 'Ct seq.. " 

t V Ball Eec. G. S. India, Yol YIII, p. US, etc. 

; H. B. Medlieott, Mem. G. S, I. Yol X, p. 27. 

§ PI B. jfiedlicotfc, Mem, G. S, I, Yol X, p. 20, (ICl.) 
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In these beds Vertehraria aj^pears for the first time, GJossoj^teris is 
largely enough developed, Gangamo^teris predominates. 

TalcMr go'oiip, — 1859. Talchir coalfield, M. G-. S. I. Yol. I. 

This j)eculiar group which is at the base of the whole Gondwana 
system is met with in all the various basins. It consists of shales (bluish 
grey or olive green, fine earthy), sandstones and a boulder bed, which is 
believed to have been formed by floating ice. The shales are fossiliferous ; 
fossils are known hitherto from three basins, in two of which I have collected 
and found the fossils to be numerous. 

Here GlosBog)teris takes its origin in India ; among other fossils the 
genus Gangmno^teris is the most numerous. There is also a fragment of 
an insect wing, but too fragmentary to allow of an identification or 
classification. 


I shall now proceed to enumerate the Gondwana fossils hitherto known, 
from the entire system, in systematic (biological) order giving with each 
genus and sj)ecies its distribution. I begin with the lowest plants passing 
then to the animals. Of references to the species I shall give only such 
where there is a figure of the species or the latest description. I have 
also added, for sake of convenience, the etymological derivation of all the 
names* 

FLAWTAK 
Class: ALGAE.^» 

Genus CJio?idrltes,f Stbg. 

There is only one Alge mentioned from the Gondwana system, and 
even its occurrence is very doubtful. 

Gho7idrites (?), didhotomus, Morr. gp. 

1640. Fmoides, Morris, Transact. Geol. Soc. Load. Vol. V, 2 Ser. Tab. XXI, 

..fig., I.; , 

1876. CJwfidrUes, Feistmantel, Kach Mora, Gondwana Flora. .Yol. II, p. 6. 

Group and locality uncertain, as is the species itself. 

Class: EQIJISETACEiE.J 

This order is well represented, though almost entirely in the Lower 
Gondwanas. 

^ The seaweed family. 

t From Chondriis, name of a living genus of seaweeds. 

t Horse-tail family. 
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Genus JEg^msetum^ Lin. 

The stem articulated, the internodes striated, the leaves connected to a 
sheath, placed I'ound the joints. 

Only one species from the Upper Gondwanas. 

Mq%hi^etum rajmalialenBef Oldh. and Morr. sp. (Schinip.) 

1SG2. Eqnisetites, Oldham and Morris, Bajmahal Flora (Crondwana Flora, Vol. I,) 
PI. IT, fifTB. 2-5, PI. XXXV, figs. 3, 4. 

1877. Foistmantel, BajmahM Flora, Gondwana Flora, Vol. I, p. 63. 

Resembles JEJgimetum mumter% Sol limp. 

MujmaMl yroii]) ; Belatikur near Burio, Rajmahal hills. 

Genus BGMzoneura^\ Sehimp. et Moug. 181-1. 

This genus occurs in Europe in Triassic and rhaetic beds only, 

BcTiizoneura gondioanensis^X Fstm. 

1876. Fcistmantel, Bee. G. S. I. Vol. IX, p, 69. 

1880. Pal. indica, Gondw^na Flora, Vol. Ill, p. 63, Pis. I. A.— IX. A. 

The stem articulated, striated and branched ; the leaflets about 12-22, 
long and with a middle vein, aie joined into a sheath which sxdits into two 
or more portions, placed round the joint. 

Differs from the European form by the greater number and the some- 
what coarser consistence of the leaflets. 

Range : — 

TJjpper Gonclimnas : Certain red shales of apparently Lower Mahadeva 
(lower Upper Goiidwaiias) age, on north face of Latiahar hill, (close to 
the top) Auriinga coalfield. 

Loioer Gondwanas : Fmichet groitp : near Maitur, north-west of 
Assensole, Raniganj coalfield. 

Eaniganj group : Raniganj and Jharia coalfields ; Hurdeeamo, ]X. W. 
of Sarum, Bokaro coalfield; Eamkola coalfield; Garjaa hills, Raigarh 
coalfield ; South Rewah basin (several places) ; Baricondam, Satpura basin. 

JBardkar group : Lumki hill, Karharbari coalfield. 

KarharUri beds : ? Kaz'harbari coalfield ; Mohpani coalfield (Satpura 
vhasin)." 

^ Bajmahal hills. 

t Schizo (gr) = to slit ; neura (gr) = the vein. 

X Called so from the Gondwana system. 
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Seliizonenra comp, merianif Schimp. 

1879, Eeistnmntel, Pal. ind., Talcliir-Earliarbari flora, PI. I, figs. 6-7. 

1880. Bamuda-Pancliet flora, ibid. p. 64, PI. YIII A. 4j IX A. 3-6. 

Some specimens from the Karliarbari and Eaniganj coalfield appear 
to belong to this species. 

Some other eqiiisetaceous stalks from the Talcliir shales appear also 
to belong to Sehizo^ienra, so that in India this genus ranges from the 
Talchir to the Panchet groups. 

Genus I^Jiyllotheca^f Bgt. 

A genus at first described from the upper coalmeasures in Australia (Fh. 
australis^ McGoy) then from the Italian Oolite (by Zigiio), then from India 
and lately from the Siberian Jura. 

Fliyllotheea mdiea^X Biinb. 

1862. Bnnbiiry, Nagpur plants, Q,u. J. G. S. Vol. XVII, p. 355, Pis. X, XI. 

1880. Feistmantel, Pal. ind., Gondwana Flora, Vol. Ill, p. 67, PI XII A iig. 3-9. 

Loiver Gondwcinas : Eaniganj {KdmtJii) group ; Eaniganj coalfield 
and Nagpur area. 

Fliyllotlieca rohusta^^ Feistm. 

1880. Pal. ind., Gondwana Flora, Vol. Ill, pp. 68-69, PI. XIV A, figs. 1-2. 

Lower Gondwcinas : Eaniganj group (?) near Dubrajpur, Gopicandar 
area, Eajmahal hills. 

Another Fliyllotlieca was recently brought by myself from the Talehir 
shales, Karanpura coaifieid, but it is not yet figured. 

Genus Trizygia,\\ Eoyle. 

Like Bplienopliyllmn of the palaeozoic period, but tlie leaves in three 
pairs on one side of the articulation, always siw leaves only. 

Trizygia speciosa^^. Eojle. 

1839. Eoyle, Botany etc., Himalayan Mts. p. 431, PI. II, fig. 8. 

1876. Feistmantel, J. A. S. Bong., Vol. XLV, p. 342, PI, XV, fig. 1.2. 

a. Lower Gondwdnas : Bardkar group in the Bokaro coalfield (near 
Lajm) ; Aurunga coalfield (near Murup) and in the Talchir coalfield (near 
Gopalprasikl). 

® Proper name. 

t Phyilon (gr) — a leaf ; theca (gr) — a sheath. 

% Indicns (lat) — indian, 

§ Robustns (lat) = strong. 

j| Threis (gr) = throe ; Zeugos (gr) = a pair* 

51 Specio.sus (lat) = handsome, 

24 
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1. Mcmiyanj groitp : Eanigaiij eoalfield ^ Satpiira basin ; Sikkim (ac- 
cording to Sir J.D. Hooker), ♦ 

QmViS Yertelrariaf "RoglQ* 

A very peculiar genus, hitherto ^¥ith certainty known only from India 
and Australia. 

Vertehraria incUca, Hoyle, 

1839. Boyle, I e., p. XXIX, PI II, %. 1-7. 

1880. Foistmantel, Pal. ind. Grondwana Flora, Vol. III. 

This fossil is very abundant and has a very wide distribution. 

U 2 i 2 wr Gonclwdnas : hi tlie red shales, mentioned above, from the 
Latiahar hill, Auranga coalfield. 

Lower Qond'iodnas : Bcmiycmj {Kdmtlii)groii>pm moB\:i oi 
Lamlcar group : in most of the coalfields. 

Karliarhciri beds : Karharbari coalfield, rare. 

Class FILICES. 

Ferns are very numerous both in the upper and lower portion of the 
Condwaua system. 

Order GfLEiOHEKiACEj?;. 

Several forms, described at first with other generic names, appear to 
belong here. 

Gleiclienia'^ bin drahim ens J Schi mp . 

1S62 Fecopt, glekhenioideH^ Old. and Morr. Bajmahal fiora, Pal. ind., CTondwana 
Flora, Yol. I, pp. 45, 46, Pis. XXV, XXYI, fig 1, 3. 

18G9. ScMniper, Trait, d. Pal. v%, I, p. 670. 

Upper Gondwdnas : Mdjmcihdl group in the Kajmahai hills. 

Lecopieris^ t6nera^\\ Feistm. 

1876. Foistmantel, Xach Flora, Pal. ind., Gondwaiia Flora, VoL II, p. 26, PL HI, 
fig. D, 

Zfper Gondwdnas: Umia group ^ Budye in Kach. 

Oi'der M akatti ag kju. 

Genus Dmmeoj}sk^% Heer. 

Danaeopsis rajmeihalensisf'^' Feistm. 

1877. Feistmantel, Pah ind., Goiidwaua, Flora, Yol I,p. 105, PL XXXVIII, fig. 4 

•* YcrtoLra (lat) = a joint of the hack-bone, 
t A living genus. 

X From Bindi-ahnn. 

k Pcko (gr) = to comb ; pteris (gr) .= fern, 
ii Tcncr (lat) = tender. 

' ' „ If Like Banaea. . 

^ ^ Bajinniiul bills. 
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U])per Gonchmnm : Majmalidl gf*oup m i]xQ 

Another Danaeopsis v^ili be described by myself on the next oi^portuniiy 
from the S. Eewah basin. 

Order Cyatheagejs ■ 

Genus Cyatlieaf' Lin. 

Cyathea comp. Tchiliatclieffi'^^ Schmalb. 

1880. Feistmantel, Pal. ind., Gondwana Flora, Yol, III, p. 75, PI. XYI, A, 

Lower' Qondimmas : Baoxihar group, near Talehir, Talcliir eoaliield. 

This species is otherwise known from the Jura of the Altai Moun- 
tains. 

8pJienopteris% polymorplia,^ Fstm. 

1876. JoTirii. As. Soc. Beng., Yol. XLY, pp. 356-358, PI. XVI, figs. 5-7, XYTL 
1880. Pal. ind., Goiidw. Flora, Yol. Ill, p. 76, Pis. XY A, XYI A, fig. 3, XYI A 

5A. figs, 1-6. 

Loiver Gondwdnas : a. JBardlcar group : Lumki hill, Karliarbari coal- 
field. 

h. Maniganj group : Raniganj coalfield. 

Genus I)w7cso7iia,\\ L'Herit. 

In this genus have, I think, to be placed besides others, also several 
forms which were formerly classed with other genera, 

Liclcsoma hughesi,% Fstm. 

1880. Pal. indica, Gondv/aiia Flora, Yol. Ill, p. 52. 

Lower Gondwdnas : Banlganj group of the Jharia coalfield, and of 
the Satpura basin (Bijori horizon). 

Lichsonia Imdrabunensis,^'^ Feistm. 

1877. Feistmantel, Eajmahal Flora, Gondwana Flora, Yol. I, p. 76, PI. XXX YI I 
fig. 2. 

Upper Gondvodnas : Mdjmalidl group, at Bindrabun, Rajmahal hills. 
Other ferns, from the upper Gondwana portion, to be placed with this 
genus, are : I>ielcsonuv\‘\ sp. (Jabalpur group), comp, arguta,%% 

A living genus. 

■ ^ t - Proper name. 

I Shell (gr) = wedge ; pteris (gr) = fern. 

§ Polys (gr) = many-fold; morphe (grj = form, aspect. 

II A living genus ; from a proper name. 

^ Proper name (Mr. Th. Hughes). 

Name of a locality 

ft 1877. Pal. ind. Gondwana Flora, Yol, II, p. 86. 
tt 1877. Pal ind. Gondwana Flora, Yol. I, pp. 71-72. 
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Liiidl and Hiitt., (Katrol group, Jabalpilir group and Eajmalial group), 
and B.ymenophylUies hunhiirymimf Oidh, and Mon\ sp. (Kajiiialial 
group). Of more importance is the following. 

^ecopteris lol)ata, Oldli, and Morr. 

1877. Pal. Gvonrhyana Flora VoL I, p. 92. 

1881. Eiio. Geol. Survey India, Tols. XIV, p. 149, figures. 

This species I have quite recentlj united with Biclcsonia 

Upper Gondwdncis : Bdjmahcil group in the Itajmahal hills. 

Order Polxpomaceae. 

Type Asplenitm^ Lin. 

Asplenkm wliithyense^ Heer. 

1876-79. ■ Pal. iud. Goudwaiia Flora, Vols. I and II. 

1880. Pal. ind. Gondw. Flora, Vol. Ill, p. o2. 

This species was at first described as an AletliopteriBf)u\i the discovery 
of specimens with fructification, caused it to be placed with Asplenium. 

Upper Gondwdms : Umia groiip^ Katrol groiip (Kach.) ; Jabalpur 
group (Satpura and S. Kewah basin) ; Srip^ermatur {Ve7ndveram) group. 

Lo'iver Gondivdiias : Maniganj gi^otcp, coalfield; Jharia coal- 

field y S. Eewah basin. To this very probably also belongs : 

Alethopterisf indica^ Oldh. and Morris. 

1862-79. Pal. ind. Gondwana Flora Vol. I. 

Upper Gondwdms : Jabalpur group (S. Eewah basin); Sripennatur 
group (Sripermatur area; S. Kistna area; Utatiir pl^nt beds) ; BdjmaJidl 
group, 

Alebhopteris medlicoUianciy^ Feistm. 

1877. Pal. ind, Gondwana Flora, Vol. IX, p. 87. 

This form has probably also to be classed with this group. 

Upper Gondwdnas : Jabalpur groujo (Satpura and S. Eewah basin). 

Type Folypodumiy Linn. 

AletJio 2 )feris iindleyana^^ FhOj^^ 

1869. Royle, c., Tab. II, fig. 4. 

Although the appearance of the fronds would place this form in proxi- 
mity with Aspl, ivliithy 67186 Aspl, fructiiicating specimens, 

^ 1877. Pal. ind. ib, p, 88. 

t Aletlies (gr) = true, and pteris *= true fern. 

J Proper name. 

§ Proper name. 
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which I believe belong to this species force us to class it withPoZj^- 
^oP?^/^ipseeping it still with the 

Loioer/Qonddmnas r Banigmij gronp^ ItaniganJ coalheld.. 

Tjpe Bhegogteris^ M-qH. 

With the Folypodiaccae has also to be placed Alethopteris phego-^ 
pteroidesf Feistm. 

1876. Jonrn. As. Soc. Beng., Vol. XLV, p. 362, Bi. XYIII. 

A very large and interesting fern, of rare occurrence. 

Lower Gondwdnas : Bmiiganj group ^ Eaniganj coalfield. 

The ferns, hitherto named, are such, as can with some certainty (most- 
ly from the state of the fructification) be correlated with living ferns. 
There is, however, a by far greater portion of ferns which have to be class- 
ed under separate orders whose relation to living forms can only be guessed, 
while in some other cases it is entirely doubtful. 

Order Sphenopteeideae. 

Sphenopteris liislopif Oldh, and Morr. 

1862. Eajmahal Flora, Pal. ind., -GondwMa Flora, Yol. I, Pi. XXXI, figs. 1-5. 
Upper Qon&wdm: near Bindrabiin, Eajmahal hills. 

Bplienopteris ? memlranosa,% Feistm. 

1877". Eajmahal Flora, Pal. ind., Gondwana Flora, Yol. I, p. 81, PI. XXXII, 
fig. 4. # 

Upper Gondwdnas : Bdjmahdl groups near Burio, Eajmahal hills. 

Order E’epeoptebideae§ and Caebioptebedeae. || 
Ggclopteri^y^ Bgt. 

Oyclopteris oldhamif^ BQistm, 

1877. Ea;jmah0 Flora, Pal. ind. Gondwana Flora, Yol. I, p. 88, PI. XXXYI, figs. 
1, 2, XXXYli, 5, 6. ' 

Upper Gondiodnas ; Bdjmahdl group ^ near Bindrabun, Eajmahal hills, 

^ Like Phegopteris, a living genus of ferns, 
t Proper name. 

J Thin mombranaceous. 

§ From Xeui’opteris (neuron = the vein, and pteris == the fern) = the vein fern. 
j| Kardia (gr) = the heart and pteris j the heart fern, 
f Kykios (gr) = circle and pteris. 

Proper name. 
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JSFettropteris ml Ida f Feistm. 

1870, Talcliir— Karharbari Flora, Pal. ind,,(loiidwaiia Flora, Vol. Ill, (Sor. XII, 1) 
pp. 10-11, Pis. II- YI. 

A large and exceedingly nice, single pinnate fern, very numerous at one 
locality.' ■■ , , 

Lower Gonclwdnas : XarliarMri beds at Buriadi (very frequent), at 
Passerabliia and Domahni (rare) in the Karharbari coalfield. 

Oyclopteris (?) jpacliyrhacliis^^ Gopp. 

1841, Goppert, Genera plant foss. Nos. 5-6, p. 94, PI, 4, 5. 

Lower Gondwdms : LaneJiet groujy^ N. W. of Assensole, Eaniganj 
coalfield. 

Order Alethoptehideae and Pecoptehideae. 

(Incertae sedis), 

Alethoyfferis lolifolia^X Lindl. and Hutt, 

1877, Feistmantel, Jabalpur Flora, Pal. ind., Gondwana Flora, Vol. II, p. 86, P], 

111 ,%. 1 . 

A species of the English Oolite. 

TTijyer Gondwdnm t Jalal'jguT groitig^ from the Slier river, Satpura 
basin. 

LeGoptetis concinna^^ Presl. 

1838. Presl. in Sternberg, V. d. FI. d. 'Vorw. II, p. 149, PI. 41, fig. 3. 

Loioer Gondicmasr FancJiet group, N. W. of Assensole, Raniganj 
coalfield. 

Genus Merianopteris, || Heei* * * § . 

Established by Prof. Heer in his Fossil Flora der Schweiz,”^ upon 
the former 'Fecopteris angUsta from the Trias. 

From India I have identified one species of somewhat larger dimen- 
sions as : 

Merianopteris major f Feistm. 

1880. Damiida Flora, Pal. ind., Gondwana Flora, Vol. Ill, p, 52. 

Lower Gondwmas : Baniganj group, in the Eaniganj coalfield. 

* Validiis (lat) = strong, big. 

t Pacbys (gr) = thick ; rhachis (gr) = stalk. 

J With lobed leaves. 

§ Ooncinniis (lat.) ~ pretty, neat. 

|j jJtlerian’s fern. 

II Pfianzen der Trias, pp. 69, 87-88 ; Pis. XXIV, 7-12 ; XXXYII, XXXYIII, 7, 8, 
Larger, in comparison with the original species. 
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Asiilenites^^ {Lepidopteris) Qnacroearjptisf Oldh. and Morr. 

1802. Oldham and Morris, Eajmalial Flora, Pal. ind., in Gondwana Flora, VoL 
I, p. 51, PI. XXVIII, 2, 3, XXXVI, 5-7. 

1S77. Foistmantol, Eajniahal Flora, Gondwtxna Flora, Vol. I, p. 171, PL 
XXXVII, figs. 3, a, 5, 4, 4« ; XLVIII, figs. 2. 

Eescmbles Yery niiich the Rhcatic Lepiclopteris ottonis^ Schenk sp. 

Upper Gondimnas: BdjmaMl group Bindrabun, in the Rajmahal 
hills ; in the Atgayli sandstone, near Katak ; and near Golapili, on the 
Southern Godavari. 

iPecopte?Hs revevsaX Foistm. 

1879. Pal. ind. (II-4), Gondwana Flora, Vol. I, p. 20f3, PI. I, fig* * * § . 5, II. 1, 2, 7. 

Upper Gondimnas : Bripermatur group, near Eagavapuram, on the 
S. Godavari, and in the Sripermatur area. 

Order Lomatopteetde.i: and PAcnYPTEniDEiE. 

Genus Thimifeldia, Braun. 

TJiinnfeldm§ comp, odontojrteroides,]] Feistm. (Morr. sp.) 

1845. IMorris in Strzolecdd, X. S. 'Wales, etc. 

1879. Feistinantel, Flora des ostl. Aiistralicns, ^aJmntograpkiea^ SnppL III, 
Lief. Ill, pp. 105, 165. 

This is a species, occurring in Australia in beds, above the upper coal- 
measures, viz.., Hawkesbury-AVianamatta, and in the upper mesozoic beds 
o£ Queensland and Tasmania. 

Lower G and warns : Fanchet group in the Eamkola Tatapiini coal- 
fields. 

Tipper Gondiodnas ; Parsora near Beli, South Eewah basin (lowest 
upper Gondwana beds). 

Tlmmfeldia hidicaf^^ Feistm. 

1877. Feistinantel. Eajiiiahal Flora, Pal, ind., Gondwana Flora, A^ol. I, p. 87 
n. XXXIX, 1. la; a true ThhupdeUa, 

Tipper Gondwdnas : BajmaMl group Busko Ghat and Burio, Eajuia-» 
v hal hills. ; ^ 

* Like in Ibssil state. 

t 'Slakros (gr) — large ; karpos (gr) = fruit, 

t iloversed. 

§ PropcT name. 

'll Like 

^ Indian., 
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TMnnfeldiasiiltHgomf^ei^^ 

1879. Pal.ind., aondwaaaBlora, Yol. Ia). 2037Pl I, % 

Upper Gomlivdnas : Sripermatur group near Yemaveramj S. Kistna 
country. 

There are several other fragmentary specimens, which I have also 
referred to ThmnfekUaj but which need not be repeated here. 

Genus Bieliopteris^^ Bgt. 

JDieliopteris ellorensis^ Feistm. 

18/9. Pal. ind., Gondwana Flora, Yol. I, p. 204, PL II. figs. 8-10. 

Upper Go7%(lwma8 : group, at Eagavapuram, Ellore Dis- 

trict, S. Godavari, 

Genus Fachjpteris^% Bgt. 

Faehypteris specifica,^ Feistm. 

1876. Feistmantel, Kach Flora, Pal. ind., Gondwana Flora, Yol. II, p. 32, PL 
III, fig. 6. 

Upper Go7icIivdnas : Umia group ^ near Bhujuri in Kach. 

Another species was described by me from Kach, which is somewhat 
doubtful. 

Order TAEiNioPTEUiBEiE. 

Genus Taeniopte7'is^\ Bgt. 

Taeniopteris dens iner vis, % Feistm. 

1876. Feistmantel, KacL Flora, Pal. ind., Gondwana Fite, Yol. II, p. 19, PL 
II, fig. 6, 

I could not assign this fragmentary specimen to any of tlie subgenera 
of Taeniopteris. 

Upper Gondwdnas : Umia group, near Kukurbit, in Kach. 

Sub-genus Maci'otaeniopteris^^'^ Schimp. 

This comprises all the large and broad-leaved forms, in Europe it 
belongs principally to the mesozoic epoch. In India it occurs both in the 
Dower and Upper Goiidwanas. 

* Somewhat trigonal. 

t Bicha = in two ; pteris — fern ; the forked fern, 

i Pachys (gr) = thick, coarse ; pteris = fern. 

§ Typical. • ; ■ 

li The ribbon fern. 

*fl Densiis = close; nervus — the vein. 

Makros (gr) = large and 
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Macrotaeniopteris crassinervisf Feistin. 

187-7. Feistmantol, Kajmalial Flora, Pal. ind., Gondwana Flora, Yol. I, p. 102, 
F1. :XXXYIII, %s. 1-3.' . . 

Vpper Gondwdnas : Edjmahdl group, near Murero and Busko-gliat, 
Eajmalial liiik« 

Ilacrotaeniopteris lata,'\ Oldh. and Morr. 

1SG2. EajmaMl Flora ; Pal. ind., Gondwana Flora, Yol. I, p. 41, Pis. I, II, %. 1 ; 
HI. 2,,P1, V.. 

1877. Feistmantei, ibidem, p. 99, PI. XLIII, %, 1. 

Upper Gondwdnas: Bdj maMl groiip, Bmdimhxm in the Rajma- 

hiil hills. Numerous. 

Maerotaeniopteris morrisi,'l Oldh. 

1862. Oldham 1. c., p. 13, PI. Ill, fig. 1. 

Upper Gondwdnas: Mdjmalidl group, near Bindrahun, Edjmahdl iiills. 

Macrofaeniopteris omta,§ SchimiDer. 

1862. Oldham I p. 43, PI. Ill, figs. 3-5. 

1877. Feistmantei, I <?., p. 103, PI. XXXYII, fig. 1, 

Upper Gondwdnas : Edjmahdl group, near Bindrahun, Edjiiiahdl hills. 

Maerotaeniopteris danaeoides,\\ Eoyle sp. 

1839. Eoyle, Botany etc., Himalayan Mts. PI. II. 

1876. Feistmantei, J. A. Soc. Bengal, Yol, XLY, p. 365, Pi. XIX, figs. 1, 2, PI, 
XX, fig. 

Lower Gondwdnas: a BardJear group, near Burgo in the Rdjmahal 

hills. 

h. Eaniganj {Kdmtlii) group o£ the Eaniganj and Jliaria coalfield, 
Bengal ; near Kamthi, Nagpur area. 

Maerotaeniopteris feddeni,% Feist m, 

1876. Feistmantei, E. G. S. I. Yol. IX, Pt. 4, p. 137. 

Loioer Gondwdnas : Kdmtlii {Eaniganj) group, near Kdnithi, Nagpur 

.■■•area'. 

There is another fragment of a Maerotaeniopteris from the Jabalpur 
group, hut I do not find it practicable, to distinguish it by a separate name. 

^ Grassns = thick, nervus = vein, 
f Latus ~ broad. 

X Ih'oper name. 

§ Oval. 

i| Like Banaca, a living genus of ferns. 

H Pipper name (Mr. F. Fedden, of the Geolog, Survey of India.) 
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Sub“genu 3 OlemulrkUimf Selump. 

OleandHimm vittatimA Bgt. sp. (Sclimip). 

1B28. Tuemopteris^ Brongniart hist. d. veg-et. p. 263, Tah, 82, figs. 1-3. 

1876. Feistmantel, Kach Flora, Pal. ind., Grondwchia Flora, Voh II j 
p. 15, Pi. I, figs. 1-3, II, 1-5, XII. 1. 

U^yper Qondmdnm : JImla group ^ near Kulcurbit in Kaeli. 

Olemidridmm comp. stenoneurou^% Sclienk. 

18G7. . Schenh, Flora der Grenzschichten p. 103, tab. XXY, figs. 5, 6. 

Lower Qondwdnm : Fancliet groups in the Raniganj coallield. 

Sub-genus Angiopteridmm^^ Sebimp. 

A^tgiopferklhm Bputlmlatim^\ Sebimp. (McCiell sp.). 

1802. BtioigeriUs^ Oldham and Morris, Puijmahal Flora, Pal. ind., Gondwaiia 
Flora. Yol I, PL YI, figs. 1-7. 

1877. Foistmantcl, lUjmahal Flora, ib, Yol. I, p. 97. 

This is a very common species in the Tipper Goadwdnas : a. Edjmahdl 
group, in the Kajmabal bills and near Oolapili, South Godavari district 
h. i^ripermatur groibp in the S. Godavari district, S. Kistna and Triebino- 
poli district, as also in the middle Godavari basin. 

Angwpieridmn md" Clellandi,% Sebimp. (Oldb. and Morr. sp.) 

1862. Btanffcriies, Oldham and Morns, ?. c., p. S3, PL XXIII. 

1877. Feistmantcl, L c., PI. XLYI, figs. 5, 6. 

This is a species with a pinnate frond. 

Upper G ond warns : a Edjmahdl group in the Enjinabal hills; !>, Srk 
permatiir group in the S. Godavari and S. Kistua district, and in the 
Sripermatiir area. 

Lower Gondicdnas : There are some fragmentary speeinieus from the 
Lower Gondwanas’’ in the Nagpur area and in the South llewah basin, 
which, although not exhibiting the pinnate nature of tlie frond yet 
exhibit all the other characters of the species to such a degree, that I can- 
not distinguish them, 

Angiopteridiimi ensisf^^ Oldh, sp. 

1862. Btmigmfes, Oldham and Morris, I, e,, p. 35, Pi, YI, figs. 8-10. 

1877. Feistmantel, ibid. p. 97. 

* Like Oleandra, a living genus. 

t Yit-tatus, from vitta — a headband. 

f Stenos == close ; neuron = the vein. 

jj Like Angiopterh, a living genus. 

§ Spathnlate. 

1i Proper name. 

Ensis (hit) = sword-referring to the form of iho leaf. 
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'UX)]>er Gonclwhias : Mdjmalidl group, near Burio, Bajmalial hills. 

Angiopteridium com|> ensis, Oldh. sp. 

1877. Pdstmantel, Golapili Flora 1. c,, p. 173, Pi. I, figs. 6/?, la. 

Upper Qondivthias : near GolapiH B. Godarari 


Angiopteridmm iufarctum, Feistai, 


dis. 


ISSO. Fcistmantel, Pal. ind., Gondwaiia Flora, VoL III, p. 53. 

Lower Gondwcmas ; JBardhar group, near Kumercihubi, Raniganj coal- 


field, 


Type Vittaria, Swartz. 

G-eiius UaloeoidUarmf Feistm. 

Ualaeovitimna Kim'ziA* Feistm. 

1876. Feistmantel, Iluiiiganj plants, J. As. S. B., VoL XLV, p. 368, PL XIX. 
fig. 3-4. 


Lower Gondiodnas : BaniganJ group, Raniganj coalfield. 

Order Dict yotaexiopteeide-E. j 

This order might with equal propriety be termed Glos sop te rides, the 
only genus it at present eoiiiprises being the famous Glossopteris,^ Bgt. 

Genus Glossopteris, Bgt. 

1828. Brongniart, Histoire, Yegetaux fossiles, p. 223. 

This genus is formed of leaves of generally a more or less oblong or 
spatulate shape of various sizes, with a distinct midrib, and the seeonilarj 
veins forming a net-venation of a varied character. 

It was at first described by Brongniart from Australia (from tlie upper 
coalmeasures) and from India, from beds, which are now known a.s the 
Ihiniganj group (see ante). Subsequently it was also identified from the 
lower coalmeasures (carboniferous) in X. B. Wales ; it was found in India 
both in the Loiver (in all groiq^s) and Upper Gondwana system, so 
that it ranges in these two countries from Carbonilerous to Jura. 

In India it is very well represented, its greatest development being in 
the Lower Gondwana system, and in it in the upper gronp}s. About 17 
or 18 species are described in my Bamuda Flora (Fai. ind., Gondwana 
Flora, Yol. III). For an easier arrangement I have grouped th.om into 
five sections, according to the net- venation and the shape of the leat. 

Of these species I shall mention here only those originally described 
by Brongniart and those which have a wide range in India. 


^ Palnios (gr) = old, ancient ; and Vittaria == a living genii.s of 
t Proper name = the late Curator, Botanical Gardens, Oalciittn. 
X Taeniopterides with, a not- venation. 

§ Ulussa (gr) tongue ; pteris fern. 
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Glossopteris indieaf^ Scbiinip. 

1828. Glossopt. 'browniana, var, indica, Brongniart Hist. Y^g. £oss. p. 223, tat. 
62, fig. 2, ^ 

Lo'wer Gondiodms : JBardlcar grotty, Banigang group and Fanoliet 
group^' ■ ■ ' 

TTjrper Gondwdnas : From the red shales, north face of Latiahar hilL 
Aiirunga coalfield. 

Glossopteris communis Feistm. 

1876. Feistmantel, J. As. Soc. B., Vol. XLV, p. 375, PI. XX, fig*. 5. 

Lower Gondwdtias : KarharMri teds / Bardkar group ; Ironstone 
shales ; Baniganj group ; Bancliet group. 

Vpper Gondwdnas: The red shales, north face, Latiahar hill, Aurimga 
coalfield; Jabalpur groups Sher river, Satpiira basin. 

Glossopferis darnudica^i Feistm, 

1880. Pal ind. Gondwana Flora, Vol. Ill, p. 53. 

Lower Gondwdnas : Karliarbdri beds ; Bardlcar group ; Ironstone 
shales; Baniganj group. 

Upper Gondwdnas : Eed shales, north face Latiahar hill, Aiirunga 
coalfield. 

Glossopteris browniana^^ Bgt. 

1828. Brongniart, 1. e., p. 223, PI. 62, fig, 1, 

Lower Gondiodnas ; Bardlcar group ; Baniganj grotp. 

Glossopteris angiistifolia^'^ Bgt. 

1S2S. Brongniart, 1. e., p 227, Pi. 63, fig. 1, 

1878. Feistmantel, J. As. Soc. B., I, c., PL XXI, fig. 2-4. 

Lower Gondwdnas: Bardlcar group ; Baniganj group ; Banchet group. 
The names of the others maj^ just be mentioned : — 

Gloss, inter mittens^ Feistm. (Barakar group) ; Gl. stricta, Bunb. 
(Tiarathi-Eaniganj group) ; Glossopteris (?') musaefolia^ Bunb. (ditto) ; 
O/. Feistm. (ilaniganj group); Gl. conspieua, (ditto). 

Glossopt. divergens^ Feistm. (ditto) ; Gl. ingens, Feistm. (Barakar group) ; 
Gl. leptoneura, Bunb. (Kamthi-Eaniganj group) ; Gl.formosa, Feistm. 
(Raniganj group) ; Gl. orbicularis, Feistm. (ditto) ; Gl, decipiens, Feistm. 
(Karharbari beds). 

I may also mention that Glossopteris is now also known with cer- 
tainty from the Talchir shales ; I have brought several specimens from the 
Talehirs in the Chano vicinity, North Karanpiira coalfield, 

■■ : ^ Indian.' ■ ■ 

■ :.t; Common. 

t Appertaining to the Damuda series. 

§ Proper name. 
j{ Narrow-leaved, 
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Order Dictyoptehideje. 

The most prominent group of fossils in this order belong to a genus 
equally well represented in India and in Australia (Victoria) in beds of 
about the same horizon. 

Genus Gangamopterisf' McCoy. 

1875. McCoy Prodr. Pal. Victoria, Deo. II, p. 11. 

Like Glossopteris^ this genus is composed of leaves with a net-venation 
but without a midrib, ail the veins radiating from the base into the leaf. 

It is of frequent occurrence in the Lower Gondwanas in India but in 
a reversed proportion to Glossoj)teris, being most frequent in the lowest 
groups (Talchir-Karharbari) of that portion. 

We know the following species : 

Gangcmojyteris cyclopteroides^’\ Feistm. 

1879. Feistmantel, Pal. ind., Gondwana Flora, Vol. Ill, Ft. 1, p. 12, Pis. VII, 
IX, XI, etc. 

A very abundant species. 

Lower Gondwanas : Talclilr shales of the Karaun (Deoghur) and Ka- 
ranpura coalfields j KarliarMri beds of the Karharbari and Mohpani 
coalfield. 

Of tliis species I have also described many varieties, occurring in one 
or the other of the above groups or both j but it is not necessary to repeat 
them here. 

Gangainopteris buriadica^X Feistm. 

1879. Feistmantel, I, o., p. 15, PI XVIII, fig. 1-2. 

Lower Gondwanas : Karharbari beds^ Karharbari coalfield. 

Gangamopteris major Feistm. 

1879. Feistmantel, 1. e., p. 15, PI XIV, 3, PI XYI, fig. 1-2. 

Lower Gondtemas : Karharbari beds, Karharbari coalfield. 

Gangamopteris a7igustifolia,\\ McCoy, 

1879, Feistmantel, 1. c., p, 16, PI IX, fig. 5. 

* Loiver Gondwanas : a. Talchir shales, in the Deoglmr and Karanpura 
coalfields j b. Karharbari beds, in the Karharbari coal held. 

This species also occurs in Australia in the upper coalmeasures (N. 
Castle-bods) and in the Bacchus-Marsh sandstone, Victoria. 

Gangamon (gr) == a small net ; pteris = a fern. 

t lAkQ Cijclojjteris, 

X P’rom the locality Buriadi, Karharbari coalfield. 

§ Larger. 

II Karrow-Ieaved 
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Among the specimens, lately brought by myself from the Karhar- 
bari and Karanpiira coalfields, there is also another species which occurs 
in the Bacchus-Marsh sandstone of Victoria. 

Gangcmopteris is also represented in the higher groups of the Lower 
GoncLvdiias, 

Ganfjmndpteru mithropliy aides, Feistin. 

18 S 0 . Feistmautcl, Pal. ind. Gondwana Flora, Yol. Ill, p. 51. 

Loiver Gondxomm : Mcmigmij Raniganj field, 

Gmigamopiens hughe si, ^ 

1876. FcistiBantel, Eec. Geol. Survey of Iiid. Yol. IX, Ph 4, p. 38. 

Lower Gondwdnas : Kcmtlii {Baniganj) group, Kamthi, Nagpur area 

Gangamopteris %oMttimia,% Feistm. 

1870. Fuistmantel, J. As. S. Beng., Yol. XLY, p. S7lj Ph XX, figs?. 3-4 

Loiiwr GoiuJimnas : Manigang groiip,VhimigM\\ QQ 2 iVae\di, 

Belemnopieris,% Feistm, 

1870. Feisinaantel, 4 As, Soc. Beng., Yol. XLY, p. 370. 

JBelemnopteris %oood«^mmoniam,\\ Feistm. 

1870. Feisbnantel, c., p. 371, PI. XX, figs. 1-2. 

This is one of the most interesting fossils, being very close to some 
living forms, amongst others to JBLemionitls cordata, Eoxburgh, which grows 
in India. 

Loiocr Gondwmas : Bamgmij group, Eaniganj field. 

. ' IkCEUTJ!} sebis. . ■ 

The S 3 ^stematic positions of some other ferns are not cpaite certain. 
Amongst them are several forms with a net- venation and with a compound 
leaf, as exhibited either by . the actual attachment of several leaflets to a 
common stalk or b}?- the shape of the leaflets, 

1 have classed them provisionally with Bag eno pier is, but in case a new 
generic name should hereafter be required for them, I propose the imiio 
JJactglopterls (the fiiigered fern). 

They are mostly from the Baniganj group. One species was also 
described by inj^self from the Karliarhdri beds. 

Lilcc Anihropliyum, a living genus, 
t Proper name. 

I Proper name. 

$ Beleinnon (gr) = arrow-head ; pteris = fern, 
li Proper name. 
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One leaflet is very similar to leaflets of Sagenopteris rliolfoVm, PresL 

111 tills seetiou (of inicertaiii ferns) also belongs that fern which I 
have already quoted elsewhere as Actimpteris hengalemu^ '^^^^ the sha'pe of 
the leaves really resembles very much the form characteristic of this genus 
as described by Prof. Schenk from the Ehatic formation. Our fossil is 
from the Manigmij group, 

liHizoMES AKD Stalks. '■ 

There are several indeterminable fossils which have to be considered 
as rhizomes and stalks of ferns» I shall refer to two only. 

0 erms 

Mliwomopteru haIU,'\ Peistiii. 

1877. Eec. Geol. Survey, India, Yol. X, X). flg. 2- S. 

This form is quite characteristic, exhibiting distinctly the circular 
sears and in some specimens also the dichotomy of the rhizome. 

Upper Gond'wdmsj Athgarh sandstone {Eajmahiil group) near xithgarli, 
Orissa. 

ITern stem or rhizome, 

1861. Bunhury, Sir. Ch. : Xagpur plants, O. J. G. S. Yol. XYII, PI. XII. 

Lower GomI warns : Shales at Mangli C. Prov., Wardiia valley coalfield. 

One or two specimens of a eircinate vernation of a fern were also 
found in the Sajmabal group of the Eajmahal hills. 

Class LYCOPODIACE^E.J 

Eemains of Im^eox^ods are very rare in the Gondwana system. I can 
only record one species. 

Genus Lgcopodlf€S,§ Sternb. 

Li/eopodites gomcilis^W Feistm. 

1880. Prefoce to Yol. II, Gondwana Flora, p. 19. 

1881. Becords Geol. Survey of India, Yol. XIY, Ft. 1, pp. 150-151, PL II, fig. 2. 

This fossil was previously classed with the Gowiferae, 

Upper Gondtodnas : Mdjmahdl groups near Bindrabun, Edjmahal hills. 

Class CYCAEEACE^E.^ 

Eemains of cycadeaceous plants are very numerous, especially in the 
iip^per portion of the Gondwana system, although they are also suflieiently 

^ Bliizome of a fern. 

t V. Bali, Geolog. Survey, India. 

J The Club -moss family. 

\ Fossil Club moss. _ ' ^ 

II Slender. 

11' Cyead fiiniily. 
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rcxH’esented in the lower portion, and this hy such typical forms, that no 
doubt can any longer exist as to the occurrence of Cyoadeaeem in the 
Lower Gondwanas. 

Order Zamieae. 

Genus IBterofliyUum^ Bgt. 

This genus is very abundantly represented in the lower groups of the 
Uy)per Gondw4nas, and so is the suhgenus which w^e shall quote hereafter 
as Anojnozamites ; botli these forms have their representatives also in 
the Lower Gondwanas. 

JE^tero^hyllum cartermmmf Old. 

1862. Oldham and Morris, Bajmahal Flora, Pal. ind., Gondwana Flora, Vol. I, 
p. 22, Pis. XY, fig. 4, XYIII, fig. 1. 

Uyjper Gondwanas: HdjmalitLl groiif near Bindrabun Raj mahal hills, 
and Golapili, South Godavari district. 

Fteroghyllum crassimfy Morr. 

1862. Oldham and Morris, p. 24, PL XYI, 2. 

Vgper Gondiodnas : Edjmahdl grow]) ^ near Bindrabun, Eajmahal hills. 

FteTopliyllmi footeanwmyX Feisim. 

1879. Feistmantal, Pal. ind. Gondwana Flora, Yol. I, p. 209, PL VI, figs, 1-6 ; 
YIII,XYI, 9. 

Tipper Gondwanas: Bripennaiiw at Yemavaram, South Kistiia 

district, and in the Sripermatur area. 

Fterophgllum Mngianam^% 

1877. Feistmantal, ih. p, 177, PL III ; 1, lY, 1. 

Tipper Gondwanas : Bdjmahdl groitp, near Golapili, South Godavari 
district. 

FteropJigllum medliGoUianum,\\ Oldh, 

1SG2. Oldham and Morris, I c., p. 21, PL XY, 3 XYII, 1. 

1877. Feistmantel, 1. c., p. Ill, PL XLIII, fig. 2 ; XhlY, fig. 1. 

Upper Gondiodnas: Bdjmahdl group , near Bindrabun, Ghutiari and 
Murero in the Eajmahal hills. 

Bieropligllumner'buddai€tmj%^QiB\im, 

1877. Gondwana Flora, Yol. II, p. 94, PL YI, fig. 9, 

* Proper name. 

t Thick. 

t Proper name (Br. Foote of the Geolog, Survey). 

§ Proper name (W. King of the Geological Survey of India). 

li Proper name (H. B. Mcdlicott, Superintendent, GeoL Survey of India), 

H .Nerbudda river. 
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TIpjger Gondiocmas : Jabalpur group ^ on tlie Sher river, in the Satpura 
■■■basin. 

This has been hitherto the only representative of JBteropliyllum found 
in the npper groups of the Upper Gondwanas. 

Fterophyllum propingmimf^ Grbpp* 

1877. Feistmantel, Bajmahal Flora, I, e., p. 110, with figure in tes.t. 

Upper Gondwanas : Mdjmalidl group near Bindrabun, Eajmahal hills. 

Jteropligllum rajmahalensef' Morr. 

1862. Oldham and Morris, L c., p. 12, PI. XIII, 3—5 PI. XIV, PI. XVIII, 
fig. 2. 

Upper Gondwanas : 'Rdjmalidl group, near Bindrabun and Oiithea, 
Eajmahai hills. 

JBteropliyllum burdwanense,% Feistm. (McClell. sp.). 

1850. Zcmia biirdwanemis, McClelland, Keport, Geol Survey of India, p. 53, 
PI. XIX, fig, 4. 

1877. Vieroyhyllum, Feistmantel, Eec. Geol. Survey of India, Vol. X, Pt. 2, 
p. 71, PI. 1,1. 

The cjcadeaceous nature of this fossil, by the discovery in the collec- 
tions of the original specimen, has been established beyond any doubt. 

Lower Gondwanas : Raniganj group, Eaniganj coalfield. 

Subgenus AnomozamUes,% Schimp. 

This suhgenus comprises forms of JPterophyllmn with unequal (irregu- 
lar) leaflets (whence the name). Many of the Upper Gondwana Lteropliylla 
have to be classed here. 

Anomozamites fissus,\\ Feistm. 

1877. Feistmantel, Eajmahai Flora, h c., p. 61, PI. XXXIX, figs. 2 — 4. 

Upper Gondwanas ; a, Eajmahai group near Burio, Eajmahai hills \ b. 
Vemdmram group, at Yemaveram, South Kistna district. 

Anomozamites jungens,% Feistm. 

1879. Feistmantel, Pal. ind., Gondwana Flora, Vol. I, p. 208, PI. VIU 
figs. 11—13. 

Upper Gondiodnas : Vemdveram group, at Yemaveram. 

^ Close. 

t Appertaining to the Eajmahai hills. 

% From the locality Burdwan. 

f Anomoios (gr.) = unlike, dissimilar. 

II Fissus (lat.) = slit. 

H Jungo (lat.) ~ to connect, to join, 

26 
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Anomozamiies lindleymius,* Scliimp. 

1879. ^Fcistmantel, ib., p. 208, p* PI. XVI, fig 3, 

Upper Gondwdms : Sriper^iatur (Vemaveram) group, in tlie Sriper- 
matnr area. 

Anomozamitee mornslaniie^^ Oltlli. sp. 

1862. Tterophjlhmi^ Oldham and Morris, Eajmalidl Flora, L c., p. 20, PI. SY, I, 
XTII, 2. 

1877. Foistmantal, Kajmalial Flora, L c-, p. 59, PL XLII, fig*. 1. 

Upper Gondwdnas : Udjmalial groups near Bindrabun, Rajinabal Iiills 
and near Golapili, South Godavari district. 

Anofnozamites prinaeps,X Oklh. and Morr. sp. 

1863. Oldham and Morris, ib. p. 28, Pi. X, 1—3 ; XI, 1 ; XII, 1 ; XIII, L2. 
This is a very frequent species and one which attains very large di-* 

Biensions. 

Upper Qomlwdnm: B6J?mMl group near Bindrabun, Eajmahal 

hills. 

In connection with these species of Anomozamites in the ‘^Tipper 
Gondwtinas/’ I have to mention that recently I have collected several 
specimens of an Anomozamites from “ Loioer Gondwdnai'’ in the Anruiiga 
coalfield, viz.^ in the Barakar group j they will be described and illustrated 
on the next opportunity. 

Genus Zmnites^ Bgt. 

Zamites pro£cmm^§ Feistm. 

1877. Feistmantel, Eajmahal Flora, 7. i?., p. 63, PL XLI, fig. 1-3. 

Upper Gondwdnas : BdjmaMl g^mip mM Murrero, Rajiiialial hills. 

Genus Schimp. 

Glossozamites BtoUczJcanus^^ Feistm. 

1879. Feistmantol, Talchir-Karharbari Flora, Pal. ind. Gondwana Flora, YoL III, 
p. 10, PL XX, figs. 4*0. 

Loiver Gondivinas ; JS/^rJiarddri grotip^ in the Karharbiiri, coalfield, 

^ Proper name (Bindley, the botanist), 
t Proper name. 

J Distinguished. 

§ Very closoly related. 

II Glossa (gr.) = tongue j and samlUs, 

IT Propernamo, 
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Genus IPodmamites^ F, Br. 

This genus is represented here bj detached leaflets onlj, which liow- 
ever are very numerous, 

IBodozamites lanoeolafusf Lindl. and Hutt. 

1S77. Peistmantolj Pal. ind., Gondwana Flora, Yol. II, p. 91, PI. Ill, T'-II ; 
lY, MO. , 

Very numerous in the 

Gondivdnas : Jiibalpur ffroiip on the Sher river, Satpura basin^ 
Bansa and Chandia South Eewah basin. 

lodozamifes Imiceolatiis, var. spailmlatus,\ 

1877. Feistmantei, I <7., p. 92, Pi, lY, 11-12, 

JJpj^eT Gone! w anas : Jabal])ur grou])^ Chandia, South Eewali basin, 

Podozamites liaclceti,% Feist m. 

1877. Feistmantei, ib, p. 02, PL YII, 4-5. 

Vgger Gondwetnas : Jabalpa>r group, on the Sher river Satpura basin. 

Podozamites comp. Janceolafus^ Lindl. and Hutt. 

1879. Feistmantei, Pal. ind. ; Gondwana Flora, Yol. I, p, 210, PI. IX, %s. 9-10, 

Upper Gondwanas : Bripermatm (Yemaveram) group, at Yemaveram, 
Soutli Kistna district. 

lYith Podozamites of the upper Gondwanas a cycadeaceous fossil of 
the Lower Gondwanas, where it is very numerous, is in close relation. 

Genus Moggeratliiopsis,^ Feistm. 

1879. Feistmantei, Gondwana Flora, Yol. Ill, p. 23. 

1881. Suppl. ib. pp. 55-59. 

I have established this genus upon certain leaves, which were at first 
classed with Noggerathia ; but they do not belong to that genus, being more 
closely related to another (Bhiptozamites, Schmalh.) from the Siberian 
(Altai) Jura, The same genus also occurs in Australia, both in the 
lower (carboniferous) and upper (permian ?) coalmeasures ; in India it 

^ Lanceolate. 

t Spatiilate. 

X Proper name. 

§ Koggerathia, the name of a fossil, and qpsis (gr.) «« appearance = a fossil with 
the axspearaiice of Noggerathia. 

# 
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lias a distribution through the entire lower Gondwanas, and passes also 
into the upper Gondvyanas. 

I think they all belong to one species. 

Ifdggerathio'pBiB Tiislo^if Feistm. 

1879. Feistmantel, h c,, p. 23, PL XIX, 1-6 ; XX, 1 ; p. 58, PL XXYIII, 1-7 ; 
XXIX, 1-4 ; XXX, 5-9. 

Spatulate leaves, of varying size, with numerous, straight, slightly 
radiating and several times forked veins. They are apparently the pinnulae 
of a pinnate leaf. 

Lower Gondwdnas : a, Talehir shales in the Beoghur (Karaiin) and 
Karanpiira coalfield. 

h. Karharhdri ledsyin the Karharbari and Mohpani coalfield. 

0 , in the Eamkola coalfield, at Barkoi in the Umret 

coalfield, C. Pro V. 

L Baniganj (Kdmthi) group in the Eaniganj coalfield, South Eewah 
basin, and in the Nagpur area. 

Upper From Parsora near Beli, South Eewah basin, in 

red shales, which are placed by Mr. Hughes in the upper Gondwdnas, 

A variety with a more rhomboidal leaf was distinguished by me as 
ILbgg. liislopi var. rhomhoidaUs (I, e., p, 24) from the Karharbari beds of 
of the Karharbari coalfield. 

Qmms PHlopJigIUim,f Morr. 

1837. Moms, in Grant's, GeoL of Outch; Transact. Geol. Soc. Lond. 2nd ser. 
VolY, PLXXI. 

This is a very common cycadeaceous plant in the upper Gondwdnas. 
Ftilophgllum acutifoUwm^X Morr. 

1837. Morris, 1. c., Pi XXI, figs. 1-3. 

1862. Oldham and Morris, Eajmahal Flora, 1. o,, p. 19, Pis. XX — XXI, 2. 

1876-79. Feistmantel, Gondwana Flora, Yols. I — II. 

The largest form of the genus. 

Upper Gondwdnas : a. Umia group in Each., h. Jahalpur group ^ Sat- 
pura and South Eewah basin group, South Godavari and 

South Kistna district, Sripermatur area and Trichinopoly district, 
(Utattir plant beds) and near Chirakunt middle Godavari ; d, Mdjmahdl 
in the Edjmahal hills, and South Godavari. 

* Proper name, 

t Ptilon (gr.) = a feather ; phylium (gr.) — leaf. 

J Acutus (lat.) ~ pointed, sharp j folium == leaf. 
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JBtilofhyUmi cuteliemef Morr. 

1837. Morris, ibid. c., PI. XXIj 4. 

1862. Oldham and Morris, ib. L p. 30, PL XXI, 5 -6, XXI T. 

1876. Feistmantel, Xach Flora, Gondw^a Flora, VoL II, PL lY, fig* * * § . 6, 7 ; Y, 
1, 2(1; 3 ; YII, 3, and other papers. 

TJy^er Gondwdnas : a. T/mia group in Kach ; t. Jabalpur group Satpura 
and South Eewah basin ; c, Bripermatur group South Kistna district and 
Sripermatur area. d. Bdjmalidl group in the Bajmahal hills and South 
Godavari district. 

Jtilophyllum eutckense var. minimum;^ Feistm. 

1876. Feistmantel, Kach Flora ; Gondwana Flora, YoL II, p. 44, PL YII, fig. I. 

Upper G ond loams : Umia groihp in Kach (near Kukurbit). 

Utilopliyllum hraGliypliyllwm,% Feistm, 

1867. Feistmantel, Kach Flora, I, c,, p. 45, PL YII, 3. 

Upper Gondimnas ; Umia group Kach. 

JBtilopJiyllum tenerrimmi;^ Feistm. 

1877. Feistmantel, R&jmahal Flora, in Gondwana Flora, YoL I, p. 118. ^ 

Upper Gondwdnas: Bdj7naMl group near Onthea, in the Eajinahal 

hills. 

Genus Otozamites^W 'E, Br. 

Both basal angles of the leaflets are rounded. Numerous species are 
known from the Upper Gondwanas. 

Otozamites acutlfolius^ Feistm. 

1879. Feistmantel, Pal. ind. Gondwana Flora, YoL I, p. 213, PI YIII, fig*. 12. 

Upper Go7idwdnas ; Bripe^miatur group in the South Kistna district 
(Yemaveram). 

Otozamites ablrematusf^ Feistm. 

1863. Fal(Bozamia hengalensis, Oldh, and Morr. 1. c., p. 27 PL XIX, 1, 2, 6. 

1877. Otozcmitcsj Feistmantel, Rajraahal Flora, L «?., p. 68. 

* Appertaining to Cutch (Kach), 

t Ye y small, 

J Short-leaved. 

§ Yery slender. 

II The eared Zamites. 

IT Sharp-leaved, 

Shortened, 
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Upper Gondwdms ; a. Bdjmahat groK^p^ at Surujbera, Rajrnahal bills ; 
I, Bripermatur group in tlie South Godavari district (E-agavapuram), 
South Ivistna country (Vemaveram) and Sripermatiir area. 

Otozamiies angustatusf Feistm. 

1877. Feistmantel, Jabalpur Flora, Pah, ind. Gondwana Flora, Voh II, p. 03, 
Ph YI, fig. 8, YII, 1. 

Upper Qond'wdnas : Jahalpur groitp^ on the Sher river, Satpura basin. 
Oiozmnites bengctlensis^\ Sehimp. 

1SG2. j^alcoozamia hrmfolia^ Oldh. and Morris, Pajmabal Flora, ?. <?., p, 31, 
PL IX, 4-5. 

1860. vSchimper, Trait, d. Pal. vegct. II, p. 172. 

Upper Gondwdnast Bctjmahdl group ^ at Bindrabun, llajinahal hills. 

Otozamiies (Cgclozamites) l)imT)urgaoiiis,X Feistm. 

1870. Feistmantel, Gondwana Flora, Voh I, p. 211 ; PI. YII, fig. 5~8 ; XYI, 2. 
Upper Gondwdnas ; Bripermatiir group, at Vemaveram, South Kistna 
district ; and the Sripermatur area. 

Otozamiies eontigmcs,^ Feistm. 

1876. Feistmantel, Ivach Flora, Gondwana Flora, Yol. II, p. 4S, PI. VII, fig. 4. 
Upper Gonchodms : Umia group, in Kaeh, near Kukurbit. 

Beminds of Otozam, ahlreviutus of the Bajmahal group. 

Ofozamites disfans,\\ Feistm. 

1877. Feistmantel, Jabalpur Flora, Gondwana Flora, Yol. II, p. 93, PI. YII, 

fig. 3. 

Up)per Gondtodnas : Jalalpibr group, on the Sher river, Satpura basin, 

Otozamites comp. goldiaei,% Bgt. 

1876. Fcistmantcd, Kacb Flora, p. 49, PI. XI. 3-4. 

Upper Qondivdnas : Umia group, Kukurbit in Kaeh, 

Otozamites gracilis Scliimp. 

1877- Feistmantel, Jubalpiu' Flora, L o., p. 93, Pi YI, figs. 5-7 ; YII, 2. 

Upper Gondwdms : Jahalpur grou^p on the Sher river, Satpura basin. 

■*, 'Narrow. 

t Appertaining to Bengal. 

I Proper name,. ■ 

§ Gontiguus (lat.) = being in contact. 

IT Proper name. 

Pretty, 



1S8L] 


203 


fossils of the Indian Gondwdna §yste'M*''\ ■ 

Otozamites hislopif Oldh, (Mss.) 

1S77. Feistmantel, Jabalpur Flora, h <?., p. 92, FL YI, figs. 3-4 ; XT, 1. 

Uj)per Gondiudnas : a. Jahalpur group on the Sher river, Satpura basio^ 
1), Bripermatur at Vemaveram, South Kistna district. 

Otozamites wibricatusf Feistm. 

1876, Feistmantel, Each Flora, c., p. 48, PI. YIII, fig. 1. 

Upper Go^ukocmas : Umia groivp near Loharia in Kach, 

Otozamites Feistm. 

1862, Falms. Imgcdemis var. ohtiisa^ Oldham and Morr. 1: e.^ p. 28, Tab. XIX. 
figs. 3-5. 

1877. Foistmantel, PujrnaMl Flora, ’e,, p. 68. 

Upper Gondivdncis : Bdjmalidl group at Siirujbera, Eajmalial hills. 

Otozamites par alleluSy^ Yeisim, 

1879. Fcistmantel, Gondwana Flora, Yol. I, p. 212, PI. Y"!!!, 5. 

Upper Gondwanas ; Bripermatur group at Yemaveram, South Kistna 
district, 

Otozamites rarinerois^\ Feistm. 

1879. Feistmantel, Goudwan'a, Yol. I", p. 211, Pi. YIII, figs. 8-11 ; IX, 6. 

A small form with very few (3-4) veins in the leaflets. 

Upper Gondwdnas: Bripermafi^r at Vemaveram, South Kistna 

district j in the Srii^ermatur area. 

Genus Dictyozamitesf^ Oldh. 

A genus hitherto confined to India. Leaf very much resembling that 
of Otozamites, but the venation is a nice net- venation radiating from the 
point of insertion at the base. Only one species. 

I>iGtgozamites indieiisf^d^emim. 

1862. DietyopUris, Morris in Oldham and Morris, Bajinahal Flora, 1. c,, p. 38, 
PhXXIY, 1, 2. 

1877. Feistmantel, ib., p. 70. 

1879. Feistmantel, Madras coast Flora, Gondwana Flora, Yol. I, p. 214, 
H.III—Y. ■ 

* Proper name, 
t Imbricate. 
t Proper name. 

§ Parallel. 

ij llarus = rare, scarce. 

Dictyon (gr.) = a small net, 

Indian, 
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Upper Gondwdmst a. Bojmahdl group at Amrapara and Murero 
Eajmahal Lills, and at Golapili South Godavari district ; J>. Sripermatur 
group at Vemaveram, Annavalawarpalem, Budavada, Deronadula, Godlur 
section, Idupulapadu, Panur and Eazpudi, South Kistna country’; Alicur 
hills, Chumhrumbaucum, ITagari river, Sripermatur, Todukadu, Vellakoti 
section in the Sripermatur area; Marawatiir Triehinopoli district. 

Its distribution thus follows a line in a North-East to South-West 
direction, beginning in the North-East, and running along the SoutL 
eastern coast down to Triehinopoli in the South-West. 

Order Cxcadeje. 

Genus Oyeadites, Bgt. 

Ggcadites confertm * Oldh. and Morr. 

ib. p.'fef h.°i?T 

1876. Feistmantel^ Eajmahal Flora, 1. c., p. 127, Pi. XLYHI, i. 

Upper Qondwams : JMjmahdl group, at Bindrabun, Eajmahal hills. 

Cycadites conBiriotm^f Feistm, 

% Feistmantel, Madras coast Flora, Gondwana Flora, Yol. I, p. 215, PI. YII, 

Upper Goniwinas : group, shales at Vamaveram, South 

Kistna distnct. ’ 

C^cadites cutcheusiB^ Feistm. 

1-870. Fejstmantel, Kach Flora, Gondwana Flora, Yol. II, p. 50, PI. XI, fig. 1. 
Upper Gondwanas : Umia group, near- Kukurbit in Each. 

Cycadites mjmalialensis^ Oldli. 

1862. Oldham and Morris, I, e.y p. 15, PI. YII, 42, YIII, 1. 

Upper Gondwanas; near Bindrabun, Eajmahal hills. 

Genus WilUamsonia, Carr. 

1868. WiUiamson, Transact. Linn. Soo., Vol. XXVL p. 663 ff PI 69 so 

1868. Carrutbers, ibid., pp. 691, et. f. seq. > P- U- o 2, ..u. 


* Very close, referring to the leaflets, 
t Constrictus (lat). 


ISSl.] 


fossils of ths IncUmi Qoniwma system » 


205 


WiUiammnia giyasf Carr. 

1877. Feistmaiitel, Bajmalial Mora, I c., p. 75, PL XLIV, 2-4, 

1862. Oldham and Morris, ib. L c., PI. XXXII, 12, XXXIV, (stems) figttres 
only, without description, 

'Upper Gondiomas : a. Hdfmahal group near Bindrabun and Amrapara, 
Eajmahai bills ; near Golapili, South Godavari district j h. labalpur gi'oup 
in the Satpura basin. 

Williamsonia bIanfordi,f Weistm, 

1876, Feistmantei, Kach Mora, 1. c., PL XII, figs. 5-7. 

Upper Qondwdnas : Umia group, near Kukurbit in Kach, 

Williamsonia microps,% Feist m. 

1877. Feistmantel, Eajmahai Flora, 1. c., p., 129, PI. XLI, fig. 4, 5. 

Upper Qonclwdms : Bajmahdl group, ne^x Bnskoghat, Ilajmalial hills. 

Only for the sake of reference I may mention that quite recently 
Hathorst (in Ofvers. af Kongl. Vetenskaps-Akademiens forhandlingar 1880 
Ko. 9), tried to assign to Williamsonia a somewhat different syste- 
matical position j but as his view is based mostly on the same specimens 
,from which Phillips, Carruthers and Williamson treated it as cycadeaceous, 
doubts may be entertained whether we should disbelieve these three 
authors until many more typical specimens have been procured. In India 
those forms, which I referred to Williamsonia occurred solely in association 
with Cymdeacem. 

Sguamce cyeadeanm, (f Gymnospermarum)^ 

Both in the Upper and Lower Gondwanas there occur certain scale-like 
leaflets, which appear to belong to similar forms known from elsewhere, 
and attributed to cyeadeaceous or gymnospermous plants, as scales. Some 
of those from the Upper Gondwanas could even be classed with a genus 
from Europe, introduced by Count Sapoi'ta, while those of the Lower 
Gondwanas must be left only with the above general denomination. 

Upper Gondimms : a, Umia group near Bhujuri in Kach \ h, Sriper- 
matter group at Vemaveram South Kistna district, and at Chirakunt, middle 
Godavari, (Maieri beds), c. Loioer MaMdevas, north face of Latiahar hill, 
A urunga coalfield. 

Lq-wq-t Gondwanas : a, Bardhar group in the Eaniganj coalfleld. 5. 
Maniganj groups in the Eajrnahai and Eaniganj coalfields. 

Semina, 

In the Eajmahai group (Upper Gondwanas) there occur small oblong 
ovate, slightly eomprc>ssed seeds, which agree in form and structure with 

Gigas == gigantic. f Proijcr name., t Of small appearance. 

27 
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similar ones, described as belonging to cjeadeaceous plants, witli which I 
have thus classed them (Gycadinocarpus). 

Class OOmYHEM.^ 

This large class o£ plants, so widely represented in present times, was 
also not uncommon amongst the Gondwana fossils, especially in the upper 
portion, and the Ginyko-like forms are of special interest. 

Order AniETACEiE. 

Genus Yoltziafy Bgt. 

Yoltzia heterophylla^X Bgt. 

1870. Beistmantel, TalcMr-Karltarhan Elora, Gondwana Elora, Yol. Ill, p. 2o, 
PI. XXII—XXIY, fig. 4 ; XXY. 

Lower Gondwdnas : a, KarJiarMri lech^ Karharbaii coalfield j h. 
JRaniganj groiif^ (?) South Eewah basin. 

These are leaved and branched specimens. 

But there is a scale-like impression, from the Eaniganj group, of the 
Baniganj coalfield, which has great resemblance with similar scales, attri- 
buted to Yoltzia as fruit scales. 

Genus Alhertia,^ Schimp. 

Alberfia sp. (comp speeiosa, Schimp.) 

1879. Eeistmantel, it., I e,, p. 29, Pis. XXIY, 3 ; XXYI, 2 and ? XXIY, 1, 2. 

Occurring together with Yoltzia in Europe and India. 

Loicer Gond-wdnas : KarliarMri beds, Karharbari coalfield. 

Genus JPalissya,\\ Endl. 

Lalissya conferta,% (Olclh. sj).) Eeistm. 

1862, CunninghamiteSi Oldham in Eajmahal Flora, L c., (no description), 
PI. XXXII, figs. 9-10. 

1877. Pvajmahdl Flora, I c., p. 183, PI. XLY, 4-9, XLYIII, fig. 4. 

Vjp^er Gondwdnas : a. LdjmaMl group Bindraban, Murero and 
Onthea, Eajmahal hills ; Golapili South Godavari district and Sironcha 
sandstones near Anaram on the Pranhita river C. Pr. ; h. Bripermatiir group 
(and Maleri beds) in the Sripermatur area ; at Chirakunt and Jangaon, 
middle Godavari, basin. 

* Conehearing plants. 

t Proper namo (Yoltz.). 

J With leaves of two kinds. 

§ Proper name (Albert). 

H Proper name (Palissy). 

IF Confertus ^ dense. 
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iPalissya indicaf ITeistm.. (OldL sp.). 

1862. TaxocUtes, Oldham, L (no description), PI. XXXIII, fig. 6. 

1877. Feistmantel, k «?., p. 84 ; XLY, 9. 

1877. dahalpnr Flora, Gondwana Flora, Yol. II, p. 95, PI. YIII, 1, 2, 4. 

Eesembling mndk Falissy a hrauni, Endl. 

U^per Gondwmias : Was hitherto found in ail the groups of the 
Upper Gondwanas, in Kach, in the Satpura basin, South Kistna district, 
micldle Godavari, Raj mahal hills, Athgarh sandstones near Cuttack and on 
the South Godavari. 

Falissya indiea, var. laoDa, 

1876. Feistmantel, Each Flora, k c,, p. 57, PI. XII, fig. 8, 9. 

Upper Gondioams : Umia group ^ near Rukurbit in Kach. 

Falissya jabaJpurensisf Feistin. 

1877. Feistmantel, Jabalpur Flora, Gondwana Flora, Yol. II, p. 16, PI, IX, 
fig. 1. 

Upper Gondtmnas : a. Umia group near Thann, North Kathiawar ; &. 
Jalalpur group, Satpura basin ; c. Griper mafur group near Yamavarani 
South Kistna district, and at Naogaon, middle Godavari. 

Genus QTieirolepis,% Schimp. 

CJieirolepis comp. mUnsferi,§ Schimp. 

1877. Feistmantel, Golapili Flora, Gondwana Flora, Yol. I, p. 185, PI. YIII, 
fig. 8. 

Upper Gondwanas : JBdJmahdi groups, at Golapili, South Godavari 
district. 

Genus Araucarites, Stbg. 

Araucarites cutGliensis,\ Feist;^n. 

1876. Feistmantel, Kach Flora, Gondwana Flora, Yol. II, p. 62, PI. YII, 7, 
YIII, figs. 2-6, IX, 1-3 ; XII, 10. 

1877. Jabalpur Flora, ib., p. 16, PI. XIY. 

Upper Gondiodnas : a. Umia group in Kach and Kathiawar ; Z>. Jalal^ 
pur group in the Satpura and South Rewah basin ; c, Sripermatur (Maleri) 
group middle Godavari (Naogaon), South Kistna district, Sripermatur area 
and Trichinopoli district. 

Resembles verj much Araue. Irodlei from the English Oolite. 

Indian. 

t Jabalpur. 

Cheir (gr.) = hand ; lepis (gr.) = scale, referring to the shape of the fruit scales. 

§ Proper name. 

il The Kach fossil Araucaria, 
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Araucarites macropterusf Feistm. 

1877. , Feistmantel, Oolapili Flora, I <?., p. 1S6, PL YIII, iigs. 9-11. 

Upper Gondivdnas : a* MdjmaJidl group at Golapili, South Godavari ; 
1), Sripermatur group in the Sripermatur area. 

Genus Sap. in S chimp. 

PacrJigpliglhim {?) cUmrieatBm,^ Bmib. sp. 

1876. Feistmantel, Kach Flora, i?., p. 59, Pi. X fig. 1, la. 

Tipper Gondwthias ; TTmia group, Kukurbit in Kach. 

FaeliypliyUmi leteropTigllim,^ Feistm. 

1879. Feistmantel, Madras-coast Flora, (Pal. ind,), Gondwana Flora, Vol. I, 
p. 219, PL XI, fig. 4, XYI, 16. 

Tipper Ocrnimms ^ Bripermaiwr at Temaveram, South Kistna 

country. 

FacTigpliyUum peregrinmn,^ Schimp. 

1879. Feistmantel, Madras-coast Flora, 1.0., p. 218, FI. XI, fig. 5 ; XII, 3, 9. 
Tipper Gondwdnm i Bripermatur group, in the South Kistna dbtrict 
and Sripermatur area. 

Order TAXOBriCEin. 

Genus JEGfiinost7'ol>i(>sf^ Schimp. 

‘EehmoBtro'bm eocpamusf^ Schimp sp. 

1876. Feistmantel, Kach Flora, I c., PL IX, 6-9 j X, fig*. 3, 4. 

1877. Jabalpni* Flora, 1. e., p. 97, PL XIX, 4-5. 

Tipper Gojidimhias : a. Bripe^vnatur group, South Kistna district 
(Yemaveram) ; h. Jabalpur group, Satpura and South Eewah basin ^ c. 
Umia group, Kach. 

MohinoBtrobue rajmalialemiB,^^ Feistm. 

1877. Feistmantel, Eajmahai Flora, 1. c., (90 j 142, PL XLY, fig*. 3. 

Tipper Gondiodms : a. EdjmaMl group, Rajmahal hills, h. Sripermaiur 
group, Sripermatur area. 

* Makros (gr.) == large ; pteron (gr ) =>= the wing, 
t Pachys (gr.) *== thick ; phynuin (gr.) = the leaf, 

X Divaricatus (lat.) — spread. 

§ With two kinds of leaves. 
j| Peregrinus (lat.) = strange, foreign. 

^ Echinus (iat.) - urchin, strohus (lat.) ~ the cone. 

Expanded, spread out. 
ft Appertaining to the Eajmahai hills. 



1881.1 


fossils of tlte Indian Gondwdna system. 


209 


Ucliinostrolits Tliombieasf- Feiytm. 

1877. Foistmantol, Jabalpur Flora, I, o., p, 98, PL XI, figs. 6-11. 

1879. Madras coast Flora, I, (?., p. 220, PI. XII, fig. 10. 

Upper Gondwdnas ,* a. Bripermatur group in tlie Sripermatiir area ; h. 

Genus Braehypliylhm,’\ Bgt. 

Braeliypliyllimn mammillaref^ Lindl. and Hutt;. 

1877. Jabalpur Flora, L p. 96, PL X, fig. 12, XT, 2-3 ; XII ; XIII. 

Upper Gondwdnas ; Jalalpnr group, Satpura and South Bewah basin. 

Order Taxjlceae. 

Genus Taocites, Bgt. 

Taxites planus, % Feist m. 

1879. Foistmantel, Madras coast Flora, I, <?., p- 221, PL XIII, 1, 2-8; XIV, 

2, 4, 5 ; XV, 2. 

Upper Gondwdnas : a, Briperfnatur group, South Godavari district^ 
South Kistna country and Sripermatur area ; h, Jahalpur group near Bansa 
in South Eewah. 

Taxites tencrrmus, [j Feistm. 

1877. Feistmantel, Jabalpur Flora, L p. 98, PL VIII, 6-8 ; X, J, 6-11. 

Upper Gotidtodnas ; a. Bripermaiur gxowg at Vamaveram, South Kistna 
district; 5. Jahalpur group, Satpura and South lie wall basin; c, Umia 
groitp, Than in North Kathiawar. 

Family Salisburieae, 

Genus Thunh. 

The discovery of this interesting genus in the Jurassic beds of India., 
adds greatly to its geographical distribution. We know two fossil species 
from India. 

Ginglco erassipes,^ Feistm. 

1877. Feistmantel, Rec. GeoL Survey of India, Vol. X, Pt. 4, p. 197, fig. 0, 7. 
1879. Madras coast Flora, L c,, p. 221, 1*1. XV, figs. 6-9, XVI, 13. 

Upper Gondivdnas ; Bripermatur group, South Godavari district and 
Sripermatur area. 

^ Rhombic. 

t Brachys (gr.) — short, pliylliira (gr.) ®= leaf, 
t Mammillaris (lat.) = elevated. 

§ Planus (lat.) — flat, 

11 Very tender. 

^ With a thick stalk. 
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Gingko lolataf Feistm. 

1877. Feistmantel, Eecord etc, l. c.y p. 187, %. 4, 5. 

1877. Jabalpur Flora, ?. e., p. 98, PL I, %. 1. 

V;p])er Gondivdms ; Jahal^ur groiijp^SliQV river, Satpura basin, together 
with Glossoyteris, 

Genus Euryphyllum, f 
Mwyphyllmn wliittianum,% Feistm. 

1879. Feistmantel, Talcbir KarharMxi Flora, Gondwana Flora, "Vol. Ill, p. 26, 
H. XXI,%. 1. 

Loioer Gondivdnas : Karliarbari coalfield. 

Genus Schmalh. 

Mliiyiio;psis deminerviSy^ Feistm. 

1880. Feistmantel, Bamuda, Panchet Flora, Gondwana Flora, Yol. Ill, p. 55. 

Lower ; ILamthi (Ranigan]) group South Godavari dis- 
trict. ■ • 

There is another species, from the Barakar group in the Aurunga 
coalfield, which closely resembles Ehiyidopsis y iny Jcoides j BohmQ\h..y horn 
the Petschora country, Horth Eastern Russia. 

IXCEEM SEDIS. 

There are several other fossils, which aj)parently belong to the Goniferae^ 
but the position of which is not quite certain. 

Lhcenicopsisf^ Heer sp. 

1877. Feistmantel, Jabalpur Flora, I, e,^ p. 99. 

Gpper Go7idwdnas ; Jahalpur groups Sher river, Satpura basin, 

CzelcanoivsJciaf'^ Heer sp. 

1877. Feistmantel, 1. c., p. 99. 

Upper Gondiodnas ; Jabalpti>r group near Jabalpur, Satpura basin. 
Seeds axd Stems. 

In the lower Gondwanas there occur certain seeds, most of them being 
winged, which from their analogy with similar seeds described from else- 

* Lobed. 

t Eurys (gr.) broad. ^ 

t Proper name. 

§ Ehipis (gr.) = a fan ; opsis (gr.) — appearance, 

|j Bensus (latin) close I nervus (lat.) = Yoin. 

H Pbonix ~ a palm, opsis appearance. 

Proper name. 
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where have to be classed as coniferous seeds; they remind most! j" of Scma'. 
rojysis, specimens of which were figured by Heer from the Jura o£ E. 
Siberia and the Amur countries and by Prof. Schmalliausen from the Altai, 
Tunguska river, and the Petschora country. 

From the shales at Mangli (0. Prov.) and from the iron shales of the 
Eaniganj coalfield, there are known fragments of stems, which appear to 
be also of coniferous plants, but they are at present of very little impor- 
tance, being very fragmentary. 

I have thought it more practical and more true to nature to treat of 
the plant remains in a systematical (biological) order from the whole Gond- 
wana system together, not grouping them according to the divisions of 
‘'Lower’’ and “Upper Gondwanas,” as it is now known that this system 
also geologically forms a continuous series, and from this point of view it 
is then also easier to form an adequate idea, as to the Homotaxis of the 
system, especially if we consider that most of the plants formerly considered 
characteristic of the lower Gondwanas freely pass into the “ upper portion,” 
as can be gathered from the foregoing pages. 

AJUniALIA. 

Animal remains as a rule are not very numerous in the groups of the 
Gondwana system, only in those groups where marine animals occur together 
with the plants or are contained in beds intercalated with the plant bed, 
the animal remains are more numerous. 

I shall proceed in a biological order. 

ANNULOIDA. 

Echikoueemata.^ 


Yery rare. 


Oplimraf( sp. 


1879. Madras coast Flora, L e,, p. 224 

Qondtvdnas : BrijyeTmatiiT group, South Kistna district. 


ANMULOSA. 

Cetjstacea. 

Candona% 7cotae7isis,% Jones. 

1862. Monograpli of fossil Estheriew, PalseontograpMcal Soc., p. 127. 

Go7idwd7ias : Kota leds, near Sironcha, middle Godavari. 

lEstheriaW Jcotaensis, Jones, 

1862. Ib., 1. e., p. 81. 

Gondwanas ; group and locality the same. 


EcHnos (gr.) = a spine ; derma (gr.) == skin, 
t Ophis (gr.) = snake; ura (gr.) *= tail, referring to the thinness of the arms. 
X Proper name, J Locality Kota* |( Proper name. 
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Estkeria mangaliemisf Jones. 

iS62. Palseontogr. Society^ Monogr. fossil pv 70, PI. II, 16-23. 

Loioer Gondwdms : (?) KamtM group at Mangli, Soutli of Nagpur. 

This species was also identified hy Prof.* * * § Geinitz from rhatic beds of 
the Argentine Eepublic. 

Besides this larger form, there also occurs another smaller kind, which 
appears to be identical with a similar form in the Panchet rocks of the 
Eaniganj coalfield, near Assensoioi 

Erpnf com'^. darrotmnsiSjX McCoy. 

1877. Feistmantel, Eec. Geol. Survey of India, Vol. X, p, 193, et fig. 8. 

U^ 2 ^er Gondwdnas ; Srijyermafur group at Yemaveram, South Kistna 
district. 

MOIiLUSCA.§ 

Eepresentatives of this class have hitherto been found in the upper 
Gondwanas only. 

Order BBACHi03?0DA.|j 

Many BracMopoda occur in the Umia group in Kach, in beds inter- 
calated with the plant beds, while there is a form of a Mhgnohonella in the 
BripermaUm* group in the same beds with the plants. 

Order Lamellibeaxchiata.^ 

These occur in the Srzpermaiur group at Eagavapuram (South Goda- 
vari distxdct), Yemaveram (South Kistna district) and of the Sripermatur 
area ; most of them are of the same genera (and apparently also of the 
same species) bj which and esjxecially by the common occurrence of the 
same Ammonites the groups of these three districts may safely be corre- 
lated, even without reference to the fact that the Floras also are of the 
same character. 

In the Umia group of Kach there are many Lamellibrandhiata 
(bivalves) of which I shall mention especially two, as they also occur in 
the Tripetty sandstones on the S. E. Coast (South Godavari), which 
represent the Umia group. 

* Locality Mangli. 

t Mytholog. name. 

I Locality Barrow. r 

§ Mollis (iat.) ” soft, tender. 

II Brachion (gr.) ~ an arm ; pus (gr.) == a foot. 

^ Lamella (lat.) hranchia (gr.) = gill (having lamellar gills). 
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Trigonia^ Smeei^\ So^v”. 

1841. Trans. Geol. Soc. Lond., Yol, Y, pp. 715, 716, PL LXI, fig. 5. 

Jigger Oondtodiias : Umia, group afc Bururia and other places in Kacli ; 
and at Irmaparazpolliam, about 30 miles North West of Coconada. 

Trigonia ventricoBaX Kraus. 

ISdO. Kraus N. Act. Acad. Leop. Car., Yol. XXII, Pt. 2, pp. 456-458, PL 49, 
fig. 2. 

IS 79. Manual Geology of India, p. 261, fig. 

Jigger Gondwdnas : JTmia group same localities. 

There are other bivalves figured and desciibed by Sowerby (/. cf from 
Ivach, but it is not necessary to enumerate them here, as all the bivalves as 
well as the Gasteropda (of which there are however not many) have still 
to be properly worked out and described. 

Cephalopoda.^ 

The Gepliadopoda of the Jurassic rocks of Kacli have already been 
figured and described in Ser. IX of the Palmontologia indica, and I shall 
therefore not quote them here. 

I mention this order only on account of one form of Ammonites^ which 
is common to the shales at Eaguvapuram (South Godavri district) the 
shales at Yemaveram and other places (South Kistna district) and the 
Srij)ermatar area, and helps to correlate the beds of these three areas. 

YERTEBEA.TA.il 

Pisces. 

Remains of fishes are not uncommon in the tipper Gondwanas, while 
in the lower Gondwanas they are extremely rare. 

Ganoid fishes, 

TJie only remains of fishes in the lower Gondwanas are scales of 
ganoid fishes. They were first mentioned by the late Rev, Mr. Hislop.^f 
One or two specimens are amongst the collections of the Geological Survey 
of India. 

In the upper Gondwanas fishes are more numerous \ they were partly 
described in the Quart. J ouni. Geol. Soc. London, and j)artly only recently 
in the Pahnontologia Indica. 

* Treis (gr.) = three ; gouia (gr.) = angle — the triangled shell. 

•f- Proper name. 

% Ycntricosus (lat.) — blown up. 

§ Kephale (gr.) = the head ; pous (gr.) = the foot. 

II Yertobra = a backbone. 

If Quar. Jour, Geolog. Soc. Load., Yol. XYII, p. 347. 
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They are all from the limestones at Kota, near Sironcha, Central 
Provinces (Kota Maleri beds). The following have hitherto been described. 

JDapedius^ e^ertoni,f Sykes. 

Quart. JouTE. G-eol. Soc. Lond., Tol. IS, p. 352. 

... Egerton, ib., Vol. X, p, 367. 

Egerton, Pal. md. Ser., IV, 2, pp. 6-8, PL II, 3-5. 

Lepidotus% hremGeps,§ Egert. 

Quart. Journ. Geol. Soc., Vol. X, p. 371, PI. XII, 

li, calcaratm^W 
Pal, iad,, L <?., p. 3, PL III, 2-3. 

L» deccamnsisf^ Egert. 

Quart. Joum. GeoL Soc., Vol. VII, p. 272, PL XV. 

L. hngiceps^^^ Egert. 

Ibid., Vol. X, p. 371, PL XII. 

X. Egert, 

Pal. ind., h c,, p. 2, PL I. 

TetTagomhjgisXX makSf§§ Egert. 

Ibid., p. 5, PL II, fig. 1. 

T, oMMamtf Ugert 

Ibid., p. 3, PL II, fig. 1. 

H II II Egert. 

Ibid., p. 6, PL 11, fig. 2. 

* Dapedon (gr.) ~ a paTomeut. 

t Proper name. 

J Lepidotos fgr.} — scaly. 

§ Sbortbeaded. 

j| Calcar (lat.) — a spur, 

f Deccan. 

Longbeaded. 
ft With tliick scales. 
tt IVith four-angled scales* * * § * * * §§ 

§§ Anal. 

Illi Bugged. 
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DipnoL^ 

This order incliicles the interesting genus Ceratodus,f which is not 
uncommon in the red clays of the (Kota) Maleri group at Maleri, in 
the middle Godavari basin, South of Chanda. 

They were originally described and figured by the late Dr. Oldham in 
the Memoirs of the Geological Survey of India, Yol. I, pp. 300-307. 
Four species wei^e then distinguished,, mz,, Cerat. hislopiam(,s, Oemt, 
Inmterimms^ Geraf. ohlongm and Cerai, virapa. These Ceratodus-teeth 
were recently re-examined by Prof. Mkli and discussed and figured in 
the Pafeontologia Iiidica, Ser. lY, Pt. 2, pp. 9-17, PI lY. He however 
adopts three species only, classing O. ohlongibs as a synonym of O, virapa. 

Amphibia.^ 

Lahyrintliodontia,^ 

IBrachyops^ laticepsf^ Ow. 

18o>5. Owen, Quart. Joiirn. GeoL Soc. Loud., YoL IX, p. 37, PI IL 
1879. Manual, Geol India, Yol. I, p. 10, figure. 

Loioer Go7idwanas : Shales at Mangli. 

Ooniof/lyptiis'^'^' longirosfris^'\f Pluxley. 

1865. Huxley, Pal. ind. Ser. lY, I, pp. 3-6, PI. VI. 

1879. Lydekker, ib. Ser., IV, 3, p. 17, PI HI, pp. 14-15. 

Loioer Go^idwdnas : JBaneliet groups near Deoli South West of Assen- 
sole, on the Damuda river, Raniganj coalfield. 

Ictcliygonia%% i7ieurvata,§§ Huxi. 

1865. Huxley, I «?., pp. 6-7, figs. 1-2. 

1879. Lydckker, c., pp. 18-19, PL III, figs. 12-13.. 

Loioer Go 7 idwchias ? Locality same as above. 

ArcJiegosau7nis, 1 1 1| (? ) sp, ? 

1864. Journ. As. Soc, Beng., Yol. XXXIII, pp. 336, 442, 

1872. Dr. Oldham Eeo. Geol. Surv. India, Yol. lY, p. 70. 

^ Dis (gr.) twice ; pnoe (gr.) == "breadth, 
t Keras (gr.) horn ; odous (gr.) = tooth. 

% Amphi (gT.) = both ; Inos (gr.) = life. 

§ Lahyiinthos (gr.) = a lahyrinth; odous (gr.) = tooth, referring to the struct lue 
of the teeth. : „ , , , , 

^ Short-faced, 
f Broadheaded, 

Gonia (gr.) = angle (of the mandible) ; glyptos (gr.) =«= sculpturo. 
ft With a long snout, * 

IX Pachys (gr.) thick ; gonia (gr.) =« an angle. 

§§ Incurved. 

lyi The ancient Saurian. 
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1873. H. B. Meaiioott, Mem. G-. S. Ind., Vol. X, p. 159. 

1875. H. F. Blanford, Qu. J. G. Soc. London, Vol. XXXI, p. 522. 

187y. Feistmantel, Eeo. Gr. S. India, Vol. XII, pp. 76, 78. 

1880. Lydekker, J, A. S. Bengal, Vol. XLIX, p. 12. 

A skull of a La.bjrintliodoiit animal is referred to this genus, although 
it appears that it was never thoroughly examined or figured. 

Lower Gondmdms t Bij or i horizon ( = Eaniganj group) of the 
S%mra basin, near Bijori in the upper Benwa valley ; the name of the 
horizon is taken from this locality. 

■ ' -Eeptilia.*^ 

These are more numerously represented. 

Lacertilia, 

B^yperodapedon^^ sp. Huxley. 

1868. Huxley, Qii. I, Geol. Soe. Loud., Vol. XXV, figure, pp. 138-151. 

1879. Manual, Geology, India, p. 153, and figure. 

1880. Lydekker, J. A. S. B., p. 14, 

1880. Feistmantel, Bec^fGeol, Soc. India, Vol. XII, Pt. 3, p. 189. 

Vjpper Oondwdms : (Kota) Maleri beds, at Maleri, Middle Godavari 
basin, C. Prov. ; at Tiki in the South Eewah basin. 

CroGodilia.X 

Of SS. Huxley). 

1870 and 1875. Huxley, Q,u. J. G. Soc. London, Vols. XXYI, p. 49, XXXI, 
p, 423. 

1870. Lj^dekker, Pal. ind. vSer. IV, 3, p. 35. 

ISSO. Feistmantel, E G. S. India, Vol. XIII, p. 189, 

Gondmmas : Same as preceding. 

Baramchmn crocodile ; Scute. 

1879. Lydekker, Pal. ind. Ser. IV, 3, p. 30, PI VI, fig. 8. 

Jjiyjyer Gomhvmas : JDenwa gronjp, Benwa river near Jhirpa, E. of 
Pachmari. 

Barastichian crocodile, ’Yeviehm. 

1877. Lydekker, E. G. S. L, Vol. X, p. 34. 

1870. Lydekker, Pal. ind. Ser. IV, 3, p. 31. 

Tdpioer Gondwdnas ; Chari groni), near Chari in Kaeh» 

^ Ee 2 )to (lat ) — to crawl. 

t Hyperos (gr.) = a pestle, club; dapedon (gr.) = a pavement, referring to tlio 
arrangement of the teeth. 

% Crocodiles. 

^ Para (gr.) =s prefix, expressing a comparison ; suchos = a local name of the 
, ' .crocodile in .Egypt . ' 
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Sanro^fer^gia, 

JPlesiosauTUs^' imlicus^ fLjid. 

1870. Wynne. Geology of Kach; Mem. Geol. Survey of India, YoL IX, p. 129^ 
(mentions the ja%y.) 

1S79. Lydekker, Pal. ind. Ser., XY, 3, p. 28. PI. YI, %. 1 . 

Ufper Qondwdmis ; Tlmia group^ near Bururia, Kach. 

Anomodontia. 

DicynodonX orie7itaUs,% IL\xAQj, , 

1865. Huxley, Pal. ind. Ser., lY, 1 , j)p. 8-11, Pis. I — Y. 

1879. Lydekker, ib. Ser. lY, 3, pp. 1-17, PI. I, II, HI, Ml. 

Ioive7' Gondivcinas : Fancliet gy^oup, near Deoli^ Damuda river, S. W, 
Assensole, llaiiiganj coalfield, 

Demosattria, 

An7cistrodo77\\ indicns^ Huxley. 

I 860 . Huxley, I, c., pp. 11 - 12 , figure on p. 12. 

1879. Lydekker, e,, p. 17 . 

Lo'wer Qo^idwmias .* Same as preceding. 

Concluding re'marics. 

This sketch being merely wifitten to convey an idea as to the amount 
and character o£ the fossils hitherto known from the interesting Gondwana 
system in India, without the intention of any extensive discussion of its 
age, the correlation of the groups, or of all the views hitherto proposed 
and disputed, I shall conclude with a few i’emarks regarding the chief 
peculiarities of the fossils of the system. 

1, Four of the genera of plants in the lower Gondwanas are also 
met with in the lower eoalmeasures of Australia (jviz, Hew South Wales), 
these are : — FJiyllotheca, Verteh^aria, Glossopteris and Mdggeratliiopsis^ 
they are, how’-ever, more developed in the upper eoalmeasures (New Castle- 
beds), at the top of the paleeozoie epoch, where we also find the first 
appearance of Gangamopteris, By means of these four genera our Damuda 
Series were formerly correlated with the Australian beds. But while entirely 
admitting the fact of this common occurrence, we can now state, that 
TFliyllotlieca on the other hand is very abundant in the Jurassic beds of 

^ Plcsios (gr.) = near ; Sauros ; (gr.) = a lizard. 

f Indian. 

t Lis (gr.) = twice ; Kyon (gT.) — dog ; odus (gr.) = a tooth. 

§ Oriental. 

II Anldstron (gr.) = a hook ; odus (gr.) => a tooth. 


218 


0. Feistmantel — A sIceicJi of the histori/ of the [Fo. 

Siberia, the Amur countries and Italy ; Vertehraria^ Glossopferis and 
2^dggeratliiopsis into the upper Gondwanas in India ; and I^ogger- 
atliiopds has a very clo^e relation in the Jura of the Alki, the Tunguska 
river and the Petscliora country and is in Australia chiefly 

developed in the Bacchus-marsh beds which are considered to he mesozoie: 

2. On the other hand in the Gondwana system, both in the lower 
and upper portions, there are many forms, which have no representatives 
in the Australian eoalmeasures, though related forms occur in the higher 
(meszoic) beds elsewhei'e. 

Thus we have very abundantly in the Talehirs the gmm .Ganga* 
mopteris, which under similar circumstances occurs in the Bacchus-marsh 
beds (mesozoie) in Victoria. 

In the Karharbari beds there is again abundantly represented Gangct- 
mopterk; and besides it Benropteridvimh (single pinnate Neimpterk oi 
the Trias) and (permian, but especialiy Ti’iassic). 

In the Damuda Series there is Bchlzoneiira (Trias-Ehatie) a Gyatliea 
(jurassic) a Diclcsonia (related to some Jurassic forms) Aspleniim wJiithyeme 
(Jurassic) and another form, belonging with a species from the upper beds 
in Australia probably also to this type ; there is a Mericvnopteru (Trias in 
Europe); there are forms of Aw* (related with mesozoie 

forms, one is in the Wiananiatta beds in Australia) and there are other 
tmniopteroid plants with mesozoie affinities ; 

Of Cycadeacem we have Fterophyllum, Ammozmnites and Glossozamites 
which are predominantly (for the first named) or exclusively (for the two. 
last named) mesozoie. 

Of coniferous plants there is BJiipuhpsis (of the Jura in the Petschora 
countiy F. lUissia) one of the Balishurew, and Cyclopitys^ of the Jura in 
Siberia, and (predominantly Triassic). 

There are also some seeds with mesozoie affinities. 

In the Panebet division there is ScJiizoneum, Fecopt, eoncinna 
wdiich are Triassic and Ebatic. 

8. The Upper Gondwana j^lants do not require any further ex 2 )lana« 

tion. 

4i. But there is, in Kaeh, the interesting case, that a Flora of middle 
Jurassic type is intercalated with and overlaid by animals of uppermost 
Jurassic age. 

5. The animal remains of any importance the lower Gondwanas, 
hitherto known, are fresh-water and land vertebrates fFisces, Baipaclua and 
Eeptilia) the relations of which were discussed by Mr. Lyde kker, in his 
above-mentioned paper in this Journal. 

Tiie animals of the Upper Gondwanas are somewhat more varied eoii« 
sisting botii of land and fresh water animals and of marine animals. 
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The former are represented by interesting -fishes and Beptilia wbicli 
show various ranges, when compared with European relations. 

The marine animals are on the whole jurassic, representing various 
groups, up to uppermost Jurassic. 

With these few remarks I conclude my sketch of the Gondwana 
fossils ; my object will have been gained if I succeed in drawing general 
attention to these interesting remains but more esj)ecial]y that of those 
who are in charge of collieries or quarries and so induce them to be 
careful in looking out for specimens. I also desire to show to the scientific 
world, particularly of Europe, how much has already been accomplished, 
by the small body of officers emplojmd in these areas, who have many a 
time to caiu’y on their work under most unfavourable cireumstaucos. 



XIII. — Additional note on the identification of the ancient diamond mines 
msited hy Tavernier, — By V. Ball, M. A., F. G. S. 

[Eeceived July 2nd; Eead July 6tli, 1881.] 

I return to this subject as since my last paper was published I 
have obtained some additional information on the subject, part of which is 
the direct result of the publication of that pa^^er, and the remainder is 
in further illustration of the views put forward in it. 

Eaolcoota. — By applying what seemed to be a legitimate arithmetical 
test to the figures given by Tavernier as indices of the position of this 
place, the conclusion was arrived at that it was to be identified with 
Bawduconda on the Tungabhadra river. The chief objection to this view 
rras that we had no independent knowledge whatever of there ever having 
been diamond mines there, but since, as a matter of fact, nothing was known 
of the Geology, it seemed possible that diamond bearing rocks might occur 
there. As an alternative the only other place I could suggest was 
Bamulkota, to which indeed, some of Tavernier’s stages pointed, but, on 
the system of calculation adopted, this locality did not seem to fit so well. 
I did not venture to write on this subject without doing my best to obtain 
local information, but as it did not come, or rather as that which was received 
was more of the nature of speculation than actual fact, my paper was 
printed, and it has had the advantage of leading to the final settlement of 
the one doubtful point, namely, the position of Baoleonda. As will 
presently be shown by a quotation from Bennell, which was not included 
in my last paper, this question was discussed and, as we now know, 
wrongly decided about 100 years ago. 

I must here first record my thanks to Mr. Maurice, IT. Wilkinson, 
Secretary to the Nizam in the Public Works Department, for having done 
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all he could to obtain local information for me in Hyderabad. Mr. King on 
reading my paper has seen bis way to identifying the stages between Golconda 
and Eaolconda, some of which, as being common to the routes to either 
Rawduconda or Ramulkota I have already noted, Mr. King’s local knowledge 
is of course invaluable in an enquiry of this kind, and I may say that I agree 
with his conclusion and adopt the necessary consequence from it that tlie 
league of Tavernier 'was not the equivalent of the modern French league, as 
it was taken to be ^in my calculation, but was only about two miles, and 
therefore the Gos which contained 4 leagues was equal to 8 miles and was 
of the same value as the Goio of Heyiie.'^ 

The stages on Tavernier’s route and Mr. King’s identification of them 
are as follow : 

Golconda = Golconda. 

to Canapour .= Ghunpoora Lat. N. Long. '7S®*6''30^h 

to Parquel = Boorgul, Lat. 16"-59^ N. Long. 78'^-17 *30^' B. 
to Cakenol = Kakanoor, Lat. 16°'55" N. Long. T8°'23^ E. 
to Canal- Caiidanor = Kundanool, Lat. 16® 29' H. Long, 78®‘22'*30'^ E. 
to Setapour = Satapoor, Lat. 16^T4'T5'' N. Long. 78°'2F30" E, 
to The river = Kistna. 

to Alpour «= Alumpoor, Lat, 15‘=’'53' H. Long. 7&® ir*30" E. 
to Canol = Karnul, 

to Eaolconda = Ramulkota, Lat. 15®‘34' Long. 78° 3''15", 

The total distance is given by Tavernier as 17 goss which, if the gos 
equalled 11T2 miles would be 189 miles, but by taking the gos at 8 miles, 
would he only 180 miles and as Mr. King shows that Tavernier’s route w^^s 
not absolutely direct, the 16 miles, i. e.^ the excess over the direct distance 
between Golconda and Ramulkota, namely 120 miles, is at once accounted 
for. Tavernier gives the distance from his Canol to Raoleonda as being 
2|- gos this at eight miles to the gos= 20 miles or about the distance from 
Karnul to Ramulkota. There are the remains of extensive mines at 
Ramulkota and there is now no room for doubt that it was at this spot 
that Tavernier saw the diamond bearing stratum, w-hich w'as veiy tbiii, 
being hooked out by means of iron rods. 

Col. Eennells’t remarks on the subject above alluded to were 
as follow : Eaolconda, a famous diamond mine, is placed in Mr. 

Montresor’s map, about 15 G. miles to the west of Eallcotte, and 12 
from the north bank of the Kistnah j but I know not on w'hat authority. 
Tavernier, who visited Eaolconda, gives its distance from Golconda at 17 

It kas keen already stated in the previous paper, p. 32, that Heyno spoke of a 
unit of measure called the Gow as being equal to 8 miles, 
t Memoir on a Map of Hindustan, p. 353. 
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gos, of four Frencb leagues eacli. He crossed a river, that formed the 
common boundary of Golconda and Yisiapour, about -1 gos, or more, before 
he came to Raolconda : and this river can be no other than the Beemah ; 
v;hieh, to this day, forms the eastern boundary of Yisiapour ; and passes 
SO or 82 G. miles to the west of Golconda, crossing the road from it to 
Ealieotte. If we reckon the 82 miles, 13 gos: that is, forming a scale 
from the distance between Golconda and the river Beemah, each gos will be 
6*3 G. miles in horizontal distance (or nearer three than four French 
leagues) ; and Raolconda will be placed about 25 G. miles oii the west of 
the Beemah ; or 11, east of Ealieotte'’^. 

“ If we take the gos at four French leagues, without regarding the 
propojtion arising from the above calculation, it will bring Raolconda very 
near tlie situation assigned it by Montresor. But I have nevertheless 
adopted the former, thinking it, on the whole, the most consistent. Gsesar 
Frederick says, that the mines (Raolconda) are six days’ journey from 
Bisnagur: but this will apply equally to either of the above positions. 

To which may be added that it will also suit the position of Ramiil- 
kota which is under 110 miles, but in a different direction altogether, namely, 
slightly north of east instead of nearly due north. Csesar Frederick’s 
original statement as translated by Thomas Hickockef is as follows : Fire 
days’ journey (not six) from Bezeneger (i. e. Bijayanagar) is the place 
wliere they get diamants. I was not there but it was told me that it was 
a great place, compassed with a wall, and that they sell the earth within 
the wall for so much a squadron, and the limits are set how deepe or how- 
low they shair digge. Those diamants that are of a certain size and 
bigger than that size are all for the king, it is many years agoiie since they 
got any there.” 

Elsewhere he says that the diamonds from this region were called 
to distingnish them from those fimiDell^ and laua (= Java?). 

Gaxi CouLOirR of Tavernier. YTth reference to this mine, which is 
famous for having produced the great Mogul Diamond, Mr. King thinks 
tliat I have fully established its identity with the modern Kollur on the 
Kistna. Indeed had a doubt remained it would have been fully dispelled 
by a further route to Masulipatam from Golconda given se]3arately by 
Tavernier, and which passes through Kollur or the so-called Gani. 

So far as he has been able, Mr. King has offered the following identic . 
cations of the localities mentioned in Taveniiei*’s previously quoted itiueraiy. 

Montecour == ? Moonoogodoo, Lat. 17® 6^' N. Long. 79® 7' 26", 

Nagelpar = Kagoolpad, Lat. 17® K. Long, 79^' 42". 

Savaron — Siirrawaram, Lat. 16° 52" 30"" Long. 79°'51" 30'". 

Mellaseroii =: Mailaclieroo. 

^ ? = Telicotto in the Kaladgi district, 
t Hakluyt’s Yoyages, p, 221, 

29 


'i 


Ball — Additional note on the ancient diamond mines. 


I would direct tlie attention of any one knowing tlie neighbourhood 
io the identification of Almaspinde, Kaper and Eligada though indeed it is 
now of no very great importance to fix them. 

Tavernier’s route to Masulipatam above alluded to is as follows/*' the 
distances in this case being given in not in j/os. 

Golconda to Tenara,.,. ..................... ...... 4 Costes 

Tenara to Jatenagar, 12' „ 

Jatenagar to Pateiigi, 12 „ 

■ Fatengi to Penguel,... ^ 14, , 

Pengixel to Nagelpar (Nagoolpad),. 12 „ 17 mOeSn 

Nagelpai'j to Lakabaron (Lukkarum), ......... ......... 11 „ 15 

Lak ab aron t o Coulour ( Kollur) , 11 „ 15 1 ^ . 

There runs a great river by the town of Coulour, which 
falls into the gulf of Bengala near Masulipatam, 

Coulour to Kali Kaly, 12 

Kali Kaly to Beyouar (Bewada),, 6 

Kear Beyouar you must repass the river of Coulour 

(z. Kistna) Beyouar to Youchir, 4 5 ^ 

Vouchir to Kilimor,. 4 „ 

Half way between Youchir and Hilimor you cross a 
great river on a timber floating bridge. 

Kiliinor to Milmol, 6 „ 

Milmol to Masulipatam, 4 „ 


It would be useless to attempt to fit Tavernier’s distances too closely 
with modern measurements, but it would seem from the equivalent 
measurements in miles, taken from the map, that the eosfe here w^as 
under i|- miles, Tavernier speaks of the badness of the roads which no 
doubt necessitated many turnings. He praises the pal Ids, wherein you 
are carried with more speed than in any part of India.” 

The value of the mti in Tavernier’s time is a sore puzzle. He gives it 
as equal to Bi grains ; these in my calculation of the iveight of the great 
Mogul diamond, as it was when he saw it, I treated of as French grains 
the equivalent of which wmuld be 2-7 English grains, and I stated that if 
instead of this we could put into the equation 1-S4 or more properly 
1-848 we should get out the exact weight of the Koh-I-Xur. Xow accord- 
ing to Mr. E. Thomas, F. E. S.f the old rati in the normal Hindu system 

* Travels, Part II, Book 1. Chapter XI, p. GO. 
t Percy’s metallurgy, silver and gold, p, 
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= 1*75 grains and in Akbar’s" time = 1*935 grains, the mean of those or 
1* 8-137 was so near the required figure that the matter appeared settled ; 
but in Capt. Ilamiltoii’s ^ East Indies’ dated 1727 there is a very full table 
of weights in which the rati is stated to be equal to 3i grains English, so 
that one may fairly despair of solving this question. 

In reference to the myth regarding the method of obtaining diamonds 
described by Marco Polo, Nicolo Conti and many others, not omitting Sincibad 
the Sailor, I have, since my paper was printed, met with numerous a,ceounts 
of sacrificial rights connected with, the opening of mines. The late 
Mr. M. Pryar when visiting a tin-waslung at Maleewoon in Teiiasseriin 
was requested to take off his boots as he was told that on a former occasion 
a European visitor having walked up to the stream without having done so, 
the guardian spirit took offence, and the supply of tin ceased till the washers 
had gone to the expense of sacrificing two buffaloes. 

Of especial interest as accounting for the wooden structure which 
Nicolo Conti supposed was for the purpose of flinging the pieces of meat 
from one mountain to another is a description by Dr. John Anderson of a 
sacrifice wdtnessed by himself during liis expedition to Yunan. Two 
buffaloes were offered up by the Khakyens to the Nats or evil spirits. 
The animals having been slaughtered over two bamboo altars were cut up 
and the meat distributed, certain portions with cooked rice being placed on 
a lofty bamboo scaffolding for the use of the Nats. The Nats under such 
circumstances would infallibly be represented by birds, and among the birds, 
in most of the hilly regions of India there would probably be included 
some of the common white scavenger vultures (difeopliron) , Curiously enough 
one of the early accounts mentions white eagles, among the birds which 
carried away the meat with diamonds sticking to it. A naturalist, however, 
would object to the idea of this bird carrying anything in talons or bill, it 
would devour the offering on the spot. The rest of the story is doubtless 
clue to the fertile imagination of a traveller who supposed the preliminary 
sacrifice to be part of the actual process of finding diamonds. 

In conclusion it may be stated that the forthcoming volume on the 
Economic Geology of India contains a full resume of information on these 
sub jects and that there is also one though less complete in a small volume 
recently published on the Diamonds, Gold and Coal of India, 
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XI?. — Lh<tt of Diurnal Lepidoptei'a inliahiting the WiGohar Islands , — By 

J. WooD-MASOiSr, Depiity Buperintefident^ Indian Calcutta, 

and Lionel de Wice'tille, 

[Received January 1st — Read Marcli 2nd, 1881.] 

(WitL a Woodcut.) 

In Mr. P. Moore’s paper on ‘The Lepiclopterous Fauna of the Ancla« 
man and Nicobar Islands’'^^ only 33 species of Eliopalocera are recorded from 
all the numerous islands of the latter group. The Museum has, during the 
past and present years, received from Mr. F. A. de Eoepstorff several small 
collections of Nicobar butterliies numbering some 42 distinct species, of 
which 2d have not been previously reeoi’ded j and, since this paper was 
read, we Iiave been indebted to the kindness and courtesy of Lieut.-Colonel 
T. Oadell, Y. 0., Chief Commissioner of the Andaman and Nicobar Islands, 
for a collection consisting of very numerous individuals of about 23 species, 
eight of which we had not befox'e obtained and live of which piwe to be new 
to the Islands ; so that in all there have passed through our hands, 47 species 
of wdiicli 30 are now for the first time recorded ; this number, of which 4 
are new to science and 3 are described as varieties of known forms, added 
to the 34 previously recorded brings up the total of species known from 
these islands to 64. 

Ill the absence of Danais clirysippxhB one cannot help speculating as 
to what Nicobar females of Dypolimnas misippi^s be like: are Ijhey 
dark-coloured like the males or do they mimic some other red Dancm f 

LEPIDOPTEEA .EHOPALOCEEA. 

Family NYMPHALIDJS. 

Subfamily Eaivainjj. 

1. Danais dimniage. 

Tap, Imnmee, Cramer, Pap. Exot., 1775, i, pi. 59, figs. D, E, 

Nankowri Island (Moore), One male and two females from Kamorta 
(Colonel Oadell) , 

2. Danais agleoides. 

D. affleoules, Felder, Wien. Entom. Monatschr., 1860, vol. iv, p. 398, ^ ; Yerh. 
zool.-bot. Gesellsck. Wien, 1862, vol. xh, p. 486 ; mu Boisd. 

J). grammka, MoorCj Proc. Zool. Soo. Lond., 1877, p. 581. 

Four males and six females from Xankowri, one male from Great 
Nicobar (Sambelong), and two males and one female from Kar Nicobar, 
all absolutely identical in structure, markings, and colour witli one another 
* Proc. Zool. Soo. Loud., 1877, p. 580. 
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and with specimens from Eangoon (J. TT.-If.); and Felder states tliat his 
specimens from the Great Nicobar agree with the typical ones from Malacca 
in the Malay peninsula. 

The specimens obtained by Mr. Meldola on Kamorta Island doubtless 
belong to this species and not to D. grammica (Boisduval), which is 
apparently restricted to South India and Ceylon fD, ceylanica) : it is^ 
to say the least, improbable that two such closely allied varieties should 
inhabit the same limited area (Kamorta, Nankowri, Great Nicobar, and 
Kar Nicobar Islands). Nankowri, Kamorta, and Trinkut Islands (Colonel 
Cudell). 

3. DA25-AIS SIMILIS, var. HICOBABICA, IlOV. 



^ . Nearest to D. Butler, from Ceylon, from the figure'-^ 

of which species (probably that of a female, though the sex is not stated) 
it differs, in the anterior toing, in having the streak in the base of the, 
interno-median area broader, occupying all but the entire breadth of the 
space, shorter, and marked along the middle by a linear streak (instead of 
being divided into two long and narrow streaks connected at the base only) ; ' 
and, in the posterior wing^ in having the cell entirely siibdiaphanous 
greenish or bluish white except for two excessively fine and faint longi- 
tudinal and apically-divergent dusky lines much as in D* j-menta (instead 
of being divided by two very broad and black ones into two streaks, the 
posterior of which is strongly recurved at its free end), the discal series 
of bluish streaks immediately beyond the cell much narrower and shorter, 
and the ground-colour around them consequently of greater extent and 
giving to this portion of the wing a much darker appearance, again much 
as in D. juventa. 

The male differs from the female in the bluish markings of both wings 
being of a much deeper shade and, with the exceptions to be stated, larger ; 

Moore, * Lep, Ceylon,' pi. 2, fig. 2, $ . 



22G tl. Wood-Mason mid Lionel de Mctndlle — LM of []^o. 

in the anterior wing being narrower and externally slightly emarginate 
(instead oi: well-rounded), with its outer submarginal series of spots re- 
duced to small specks, and the three posterior ones of its inner series 
externally distinctly tridentate ; and in the posterior wing being also 
apparently somewhat narrower and less rounded externally, with both series 
of submarginal spots much smaller,— with its two posterior veins margined 
on both sides with fuscous of a far lighter and duller tint than the rest 
of. the ground, — and with the submedian one of them more prominent with 
the wung- membrane on each side of it raised into a slight fold and the two 
light streaks that bound it dirty whitey-brown : the male of this species is, 
in fact, provided with a distinct, though little -specialized, sexual mark or 
scent-gland. 

Length of anterior wing, <3^ 1*5, ? 1*55 j whence expanse = ^ 

$ 8*2 inches. 

One male and three females, the latter agreeing exactly with one 
another, from Great Nicobar. 

D. vul^gariSy Butler, from Upper Tenasserim, Malacca, and Borneo, D. 
eccjprom-pta from Ceylon, D-juventa from Java, and D. nicoharica from the 
Nicobars appear to us to be only constant geographical varieties of D. similis 
from Formosa and China, Mr. Butler in describing the first-named species 
(Ent. Month, Mag., 1874, vol. xi, p. Ifil) gives ‘Nepal, Benga? as localities 
for it in addition to Singapur and Borneo. This is probably a mistake j we 
have seen no specimen of it from any region further to the west than 
Upper Tenasserim. 

4. Dijs'Ais PLESippm 

One male and two females from Nankowri Island ; five males from 
Kar Nicobar j also Kamorta (Moore). Numerous specimens of both sexes 
from Kamorta and Nankowri 

5. Dais-ais HEaEsippiJS, var. kesippus. 

D. nesipptis, Felder, Yerh. zool.-bot, Gesellsch. Wien, 1862, vol. xii, p. 486, $ ; 
Eeiso Novara, Lep., p. 347, d* ? . 

Four males and five females from Nankowri Island ; and Great Nicobar 
(Felder). 

6. EFPEOEJA (MACEOPLa^A) PHCEBUS. 

Euplrea plmhis, Butler, Proc. ZooL Soc. Lond., 1866, p. 270, $ 9 • 

Macroplma phwbus^ Butler, Joiirn. Linn. Soc. Lond., Zoology, 1878, vol, xiv, p. 293. 

One very fine male from Ear Nicobar Island agreeing (except in its 
rather larger size, its expanse being 5*8 inches) exactly wdth continental 
specimens from Cherra Funji, 
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7. Eijplcea ,(Sal:pi3io:) NOVAEiE. 

BujMa Felder, Verb.. zooL-bot. Gesellscb. Wien, 1862, vol. xii, p. 482, 

$ ; id., Eeise iJTovara, Lep., p. 317, pi. 39, %. 7, d* . 

Kar Nicobar (Felde^^). 

8. Exjplcea espeei. 

esperi^ Felder, Verb. zool.-bot. Gresellscb, Wien, 1862, vol. xii, p. 482, 
^ , from Kar FTicobar, 

JBu-idoia frmenfeldii^ Id., ibid., p. 479, d, il'Ctii Ceylon; Eeise Novara, Lep., 
p. 342, d §, pi. 41, fig. 4, d, from Ceylon! 

Eujdwa fcUUr^ Butler, Proc. Zool. Soe. Lond., 1866, p. 275, 2 ? fr'o^^^ Sumatra. 

Buplmi- loTCjimMy Felder, Eeise Novara, Lep., p. 34-0, d ? 7 from Southern 
China. 

Two males and two females from Pulo Koiidnl ; three males and a female 
from Ivamorta ; and sis males and three females from Trinkiit Islands. 

Of the males from Piilo Koiidui, one differs from the specimen de- 
scribed and figured by Felder in the ‘ Novara Keise’ solely in presenting 
no trace of a cellular spot in either wing, in having a minute whitish 
dot intercalated between the first and second and another larger added 
at the posterior end of the subniarginal series of spots on the upperside, 
and a short linear cellular mark in the right wing only (instead of a 
geminated one in both wings ) with a still shorter streak (obsolete in the 
left) beyond it on the undei’side, of the anterior pair of wings; and in 
there being only a very indistinct cellular point present in the right wing, 
and in the minute geminated spot (=: the foremost of the submarginai 
series) between the third median veiniet and the discoidal vein being 
absent from both wings, of the posterior pair on the underside. The other 
male differs from the preceding in having, on the upperside of both anterior 
wings, distinct shadows of the rounded white cellular spots of the under- 
side, the second dot' in the subniarginal series absent, the two discal spots 
larger, and, on the underside, a discal oval violet- wliite spot just liebind the 
subcostal followed from before backwards by two linear marks beyond 
the end of the cell, all three faintly marked on the upperside and larger in 
the left than in the right wing; on the underside of the fjosterior wings it 
presents a distinct rounded cellular spot smaller than those of the anteri(>r 
wings and a submarginal series of minute dots commencing in one wing 
with the geminated one, in the other betsveen the two discoidal veinlets and 
both ending between the siibmedian and first median veiniet ; and on the 
upperside, no trace of cellular spots, but the submarginai series much as 
below. The two females differ from one another chieliy in the size of the 
markings, and from Felder’s description in having, on the upperside, three 
discal white spots (one cellular) with a streak in front of the two extra- 
cellular ones, eight submarginai ones with, in one specimen, two linear 
dashes between the first of the series and the siibscostal spot, and, on 
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the underside, a small spot andj in the next cell but one, a linear streak 
bebiiKl the second subcostal spot. 

The three males from Kamorta diJ^er from the second of those de- 
scribed above in having the second submarginal dot in the anterior wings 
more often present than not, a double series of marginal spots in the posterior 
wing, and all the spots larger and more prominent ; the female has no second 
subcostal spot and the cellular spot in the anterior wings is rounded. 

Of the six males and three females from Trinkut, the former also agree 
with the second of the. two from Pulo Ivondulin the anterior wings, differing 
in the great development and prominence of the two marginal series of 
spots in the posterior ones ; the females differ from those of Kondul Island 
ill no respect of any moment. 

All the specimens differ from the continental variety U. lonqimiii ixi 
the wings being merely glossed with dark purple- violet, and not vivide 
violiiceo>cj/aneo$uJpm(sJ^ 

9. EtTPLCEA CAi^rOETA. 

JB, camorta^ Moore, Proc, Zool. Soc. Lend,, 1877, p. o82, (?. 

Two males and two females from Nankowri Island; two males and 
one female from Katschail Island ; three males and one female from Kar 
Nicobar ; one female from ^Kamorta Island ; and two females from the 
Great Nicobar. 

The males from all the islands shew no variation whatever, all have 
the basal dark portion of both wings glossed with very dark blue-violet. 
The females, however, present considerable variation. Those from Naii- 
kowii differ from their males only in the subcostal spot on the anterior 
wing below showing through on the upperside. The one from Iiatsehall is 
exactly like its male, except in the absence of the usual sexual eliaracters. 
TheKar Nicobar specimen shows the subcostal spot and another just outside 
the cell between the second and third median veinlets on the upperside, 
and a spot between the two branches of the. subcostal on the posterior 
wing ; there are also two small indistinct specks near the apex of the anterior 
wing, the posterior of which only is visible below. That from Kamorta 
is altogether much paler, the borders to both wings being pale fawn-colour ; 
it has the subcostal and cell-spots on the upperside of the anterior wing. The 
Great Nicobar females are the most aberrant of all : the anterior wdng has 
on the upperside an increasing series of three subapieal spots, a spot at 
the end of the cell and another just outside it betw’-een the second and 
third median veinlets, and the subcostal spot ; and the posterior, a 
prominent spot between the two branches of the subcostal ; all these spots 
(which are coincident with spots on the underside) are violet-white; 
on the underside of the anterior wing the spot in the cell, tlie subcostal 
one above it, the three subapieal ones, an increasing series of spots outside 



229 


1881.] Diurnal Leijidoptera inhabiting the Ificobar Idanch. 

the cell, one in each median interspace, and a large patch below the median 
vein are all very prominent and (except the three suhapicai ones, which are 
whitish above) violet-white ; in all the other specimens seen (except the 
Kar Nicobar one, which has five) and described, there are only four spots j 
in these there are eight. 

10. Euplgea (Cbastia) simulatbix, n. sp. 

,3^ . Wings above spotless black-fuscous suffused with the deepest 
violet-blue, externally tolerably broadly bordered with paler unglossed 
fuscous. 

Posterior wing with an oval patch of iridescent lighter modified scales 
occujDying about the second and third fifths of the length of the organ, 
extending from the middle of the discoidal cell to the middle of the 
interspace between the costal and subcostal veins at its widest part, and 
bounded in front by an indistinct streak of cretaceous white ; and with 
the wing-membrane in front of this oval patch and of the apical portion 
of the first subcostal branch cinereous. 

Wings below lighter and less sombrely coloured, tlieir dark basal 
portions being distinctly glossed with imrple-violet, more broadly bordered 
with 2 :)aler fuscous, and marked with prominent spots and streaks. 

Anterior wing with eight spots, a subapical series of three dots, 
the posterior of which is equal to the other two taken together, a somewhat 
elongated large spot between the first and second median veinlets, nearly 
pure wdiite ; a reversed comma-shaped spot near the end of the cell, a rounded 
one and a short linear streak beyond it, the former between the second 
and third median veinlets and the latter between the second median veiniet 
and the discoidal vein, and a subcostal spot on a level with the end of 
the cell, bluish or violet white ; with a streak pointed at both ends in the 
middle of the interne-median area, and, posterior to this, a similarly 
shaped and placed j)atch divided by the submedian vein, cretaceous-white ; 
and with the sutural cell behind the whitey-hrown patch cinereous and 
satiny. 

Posterior wing with a submarginal series of minute violet- white dots, 
a cellular spot and a curvilinear series of six just outside it, bluish white, 
in addition to the usual basal dots. 

Length of anterior wing, 1*8 ; whence expanse = 3*7 inches, 

A single specimen from Great Nicobar. On the upperside, it very 
closely resembles E, camorfa, of which it is in ail probability a mimic, 
differing from that species, however, in its rather darker and more sombre 
hue and in being devoid of a silky sexual streak, and on tlie underside in 
the presence of a submarginal series of dots in the posterior wing, 
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Subfamily Satybim. 

11. MyCALESIS (OESOTEIiE]S"'A) MEEIIS. 

Fabricius, Syst. Bnt., 1775, p. 488. 

„ hesione^ Cramer, Pap. Exot., 1775, vol. i, pi. 11, figs. C, D. 

Orsotri^sna medziSj Moore, Trans. Ent. Soc. Lond., 1880, p. 160. 

One male from ICatschall Island ; a> male and a female from Great 
Nicobar; a female from Nankowri Island ; and Kamorta Island (Moore), 
Numerous specimens from Nankowri and Kamorta Islands {Ool Cadell), 

12. Mycalesis (Caeysisme) eetjsia. 

Fap. drusia, Cramer, Pap. Exot., 1775, vol. i, pi. 84, figs. 0, D, $ . 

MymUm clnisia^ Butlei', Cat. Batyridce^ B. M., 1868, p. 133 ; id., Cat. Fabrician 
Lep. B. M., 1869, p. 33, 

Chlysimne dnma, Moore, Trans. Ent. Soc. Lond., 1880, p. 161. 

Five males and three females from Nancowry Island ; one male each 
from Katscball and Kar Nicobar Islands ; one female from. Great Nicobar ; 
and Kamorta Island (Moore), Numerous specimens S $ Kamorta and 
Nankowri {Gol. Gadell), 

18. EliYMISriAS MIMFS, n. sp. 

^ , Wings above black fuscous of a fuliginous tint somewhat paler 
on the costal margin of the anterior wing, still paler at the apex of the 
same wing, and on the outer margins of all the wings, the extreme edges 
and the points of the lobes of which margins are again darker; with the 
incisural cilia whitish. 

Wings beneath brownish, coarsely and eonduently striated with rich 
dark chestnut for their basal two-thirds, whence both wings become sud- 
denly lighter owing to the striation being more rare as well as lighter 
coloured. 

Anterior wing with the outer margin of the closely striated portion 
sharply defined, and angulated outwards between the first and second dis« 
coidal veinlets ; and with the ground colour immediately beyond the anterior 
and shorter of the two lines forming the angulated outline of the basal 
portion whitish. 

Posterior wing with the ground beyond the chestnut base pale sepia 
passing to whitish around the outer-marginal ocelli, obscurely and rarely 
striated before, but more richly and closely at the outer margin beyond 
the ocelli with vandyke-brown ; and with seven suboval black ocelli occupy- 
ing the same positions as those of M dusara^ of which the second is the 
largest of all but only slightly larger than the fifth, the first is subequal 
to the sixth, and the third, fourth, and seventh (which touches the sixth 
in the same cell) are subequal and much smaller than the rest, the fii*st and 
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second bave a white pupil (which in the latter is eccentric) irrorated at 
the edges with light metallic greenish -blue scales, and the rest have the 
pupil almond-shaped with some mauve-coloured irrorations on and around 
its inner end. 

Wings above much lighter, with a submarginal whitey-brown 
common band which passes straight across both wings from near the anal 
angle of the posterior one to the second branch of the discoided vein of 
the anterior, at which point it turns sharply off at a right angle to the 
costal margin ; with the light intervals between the striations of the under- 
side visible as light bars on the anterior margin, and the apical dark portion 
lighter than the basal, of the anterior wing ; and with two infuscations 
(less perceptible in the darker male) on the posterior wing corresponding 
to the fifth and sixth ocelli of the underside. 

Wings below lighter, with the anastomozing chestnut striae less confiuent 
permitting more of the ground-colour to be seen ; and with the anterior 
ocellus larger and much diffused circumferentially, the second with the 
pupil rudimentary, and the third larger than the fourth*. 

Length of anterior wing $ 1*3, % 1-4 ; whence expanse = S 2*7, 
$ 2*9 inches. 

One male from Kar Nicobar and one female from Pulo Kondul. 

Closely allied to JS, dusara {panthera^ Fabr.), Horsfield, Cat. Lep. 
E. I. Co., 1829, pL V, figs. 7, 7a, ? (no description), from which it would 
appear to differ in having the light band of the anterior wing distinctly 
angulated and the costal margin of the same barred with lighter, in its more 
highly developed and unequal ocelli, in the more abrupt definition of the 
basal chestnut from the rest of the underside, and apparently also in its 
more strongly lobed wing-margins and finer tails. 

It in all probability mimics Eupl€ed ca7nQrta^ a species which abounds 
on all the islands of the Nicobar group. 

Subfamily Nymphauim. 

14. Cethosia nikobaeica. 

0, nihoMrica^ Felder, Verh. 250ol,-hot, Gesellsch. Wien, 1862, vol. xii, p. 484, ^ ; 
id., Eeise Hovara, Lep., pi. 48, figs. 7, 8, ^ ; Moore, l*roc. Zool. Soc. Lond., 1877, 
'p. 588, '. 

Five males and five females from Nankowri Island ; one female from 
Great Nicobar ; and two females from Pulo Kondul Island. 

This species is equally common at Port Blair, specimens from which 
place are absolutely identical with those before us from the Nicobars. 

15. ClEEHOGHEOA NICOBAEICA, n. Sp. 

S . Wings above bright fulvous powdered with fuscous scales at 
the bases, and along each side of the discoceilular veiulets. 
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Anterior wings with the costal margin narrowly, the apex broadly, 
and the external margin decreasingly fuscous, and with a small obscure 
patch of fuscous scales near the inner angle. 

Posterior wings with a thin discal striga somewhat discontinuous 
and nearl}^ straight anteriorly but zigzaged posteriorly, seven rather large 
rounded spots, and a short streak between the median and discoidal veins 
in the same line as the spots, black, and beyond the spots three regularly 
engrailed fuscous strigse, one of which is marginal and the innermost of 
which is the darkest and is connected with the diseal thin striga by the 
dark brown margins of the veins, with the usual white blotch between the 
anterior black spot: and the diseal striga, with the dusky fulvous interval 
between the two outermost marginal fuscous stiugjB continued for a short 
distance on to the fuscous margin of the anterior wing at the inner angle. 

Wings beneath much paler, all faintly suffused with lilac, with a 
common opalescent discal band inwardly bounded with dusky, scarcely 
pereeptibip in the anterior ones but prominent in the posterior, in which 
it is nearly straight externally but dentate internally. 

Posterior wings with five of the black spots of the upperside (two 
interspaces being devoid of a spot) smaller than above, seated, the foremost 
one wholly, the second and last (which is twinned) partially, upon a dusky 
ground, the remaining ones upon fulvous of a brighter shade than the rest 
of the wing ; beyond the spots with two opalescent lunular bands, the first 
the broader and internally margined with diff:used dusky and the second 
the narrower and sharply defined, both of which bands are continued 
faintly and diffusedly on to the anterior wings ; and with the usual basal 
and discoeellular pale fuscous marks. 

Length of anterior wing 1 * 2 ; whence expanse = 2*5 inches. 

A single specimen from Great Nicobar. 

Apparently most nearly allied to C. mdaya, Felder, from the Malay 
Peninsula. 

16 , Messaeas eetmanthis, var. kikobaexca. 

if. erymanthisy var. niJcohariea^ Felder, Verb, zool.-bot. Gesellscli, Wien, 1862, 
vol. XU, p. 486. 

Great Nicobar {Felder), one male from Kamorta {Gol. Gadell). 

17 . Atella aecippe. 

One very small male from Katsehall Island. 

18 . Pyeameis caebtti. 

Fapilio eardui, Linnaius, Sysfc. Nat., 1767, I, 2, p. 774, 

One male from Kamorta {Coh Cadell), 
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19. JUNOIS’IA ASTEEIE, yar. KIKOBAEIENSIS. 

/. asterie, var. nilcohariensis^ Felder, YerE. zool.-bot. Gesellsch, \Yien, 1SG3, 
voL xii, p. 482. 

Kar Mcobar {Welder). 

20. JlJTONIA LAOMEBIA. 

Four males and five females from Nankowri (A. de D.) and Kamorta 
(OoL Gadell). 

21. HxPOLIMJTAS KISIPPTJS. 

Two males, but no females as yet, from ISTankowri or any otlier island. 

22. HYPOLIMJSrAS BOLINA. 

One male from the Great Nicobar j and Tillangscbong Island {Felder). 

23. Neptis nicobaeica. 

N. nicoharioa^ Moore, Proc. Zool. Soc. Lond., 1877, p. 586, $ ? . 

Numerous males and females from Nankowri Island, one female each 
from Nankowri {GoL Gadell)^ Kamorta, and Kar Nicobar Islands, and 
Takoin. 

24. NeBTIS MATPTA. 

N. matiita^ Hiibner, Felder, Yerh. zool,-bot. Gesellsch. Wien, 1882, vol, xii, p. 483. 

Nankowri Island 

25. Neptts MA:N’A]!<rDA, Moore. 

N. mananda, Moore, Proc. ZooL Soc. Loud., 1877> p. 586, ^ ; pi. Iviii, %. 4, ? . 

One female from Kar Nicobar Island. It agrees with Port Blair 
(Andaman) specimens, except that the inarkings are pure instead of ochre- 
ous white, and the subbasal band of posterior wing is wider. 

26. TaMEOIA CIBAEITIS. 

One female from Nankowri Island identical with Port Blair specimens. 

Family ERYCINID^. 

27. Aeisaba bipasciata. 

A, hifasciata, Moore, Proc. Zool, Soc. Lond., 1877, p. 587 ; pi. Iviii, fig. 1, $ , 

One male from Kar Nicobar Island. It differs fi'om female specimens 
(the Museum has as yet received no males) from Port Blair in the mark- 
ings on both upper and underside being dusky greenish instead of pure 
white ; the upperside is also brilliantly suffused with purple, especially 
on the posterior wing ; the female shows no trace of this colour. 
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Subfamily LYCiEifinJE. 

28* Ctoetis thetys. 

A single female of this variable and widely distributed species from 
Nankowri Island, and another from Trinkut {GoL Gadell). 

29. CASTALItrS MAKLUElfA* 

Lyemia mmluem^ Eelder, Yerh. zool.-bot. Gesellscbi. Wien, 1862, vol. zii, 
p. 484, ? . 

Kondui Island 

30* LaMPIBES iELIAOTS. 

Two males and a female from Kamorta, Trinkut {Col, OadelT)^ and 
Nankowri Islands all extremely pale, especially below. 

31. LaMPIDES PAISTDATA. 

Numerous specimens from Nankowri {Gol. Gadell and A. de B.) and 
Katschall Islands (A. de B.) ,* Nankowri and Kamorta (Moore) ; Trinkut 
and Kamorta Islands and Takoin {GoL Gadell), 

32. LaMPIDES stead 0. 

Three males from Nankowri (GoL Gadell and A, de B.) ; two males 
Trinkut, one male Kamorta, and one female Takoin (GoL Gadell), 

33. Lampides paeehasids. 

Zycma pmrliasktS) (Fabr.), Horsfield, Cat. Lep. E. I. Co., 1829, p. 86, ^ 

A male from Nankowri. 

34. Lampides pdato, var. iticobaeicus. 

Numerous males and females from Nankowri (A, de B.) : Kamorta, 
Nankowri, and Trinkut, (GoL Gadell). 

Tile males differ from specimens of the same sex from Calcutta, Sikkim, 
S. India, Ceylon, and Bombay in the greater extent of the blue on the 
anterior wing, the broad black outer border of which does not stretch back 
towards the middle of the costa in the manner described by Horsfield. 

35. Lampides pddmbeomicaiis, var. ismcobaeicits. 

X. pJmibeomicans^ Wood-Mason and de Kiceville, Journ. Asiat. Soc. Beng., 
vol. xlix, pt. 2, 1880, p. 231, d ?. 

One male from Katseball Island di:Eering from Andaman (Port Blair) 
specimens in having the underside purplish slate-colour, the marginal and 
submarginal macular fasciae more distinct, iron-grey, narrower, and separ- 
ated by a wider space of the ground-colour from the discal fascia; in 
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baving a very much larger suhanal black spot?, which is more broadly eii circled 
with brighter orange ; and in having all the faseiaj more sharply defined. 

36. Lampides cnejus. 

Kamorta {Moore'). 

37. Lampides kinkueka. 

Zycmna, kinlmrlca, Felder, Yexh. zool.-bot. Gesellsch. Wien, 1862, vol. xii, p. 481 ; 
id., Kovara Beise, Lep., p. 273, pi. 34, figs. 24, 25, ? . 

Kar Nicobar {Felder) ; and Nankowri (Moore). 

38. Lampides kajstkena. 

Lymm Tcankena^ Felder, Verb, zool.-bot. Gesellsch. Wien, 1862, vol. xii, p. 481, 
d'; id., Beise Novara, Lep., p. 270, pi. 34, fig. 37, 

Kar Nicobar 

39. Lampides KONDUDANA. 

Lyemna hondulana^ Felder, Verb, zool.-bot. Gesellscb. Wein, 1862, vol. xii, 
p, 484, $ ; id., Beise Novara, Lep., p. 271, pi. 34, fig. 6, ^ . 

Koudui Island {Felder)., 

40. Lampides macbophthalma. 

Lyccsna macrophthalma, Felder, Yerb. zool-bot. Gesellscb. Wien, 1862, vol. xii, 
p. 483, $ ; id., Beise Novara, Lep,, p. 275, pi. 34, fig. 35, S • 

Pulo Milo (Felder), 

41. Lampides EOsiMON. 

Tap, roswion, Fabr., Syst. Entom., 1775, p. 523. 

A single bad specimen from Nankowri {Ool. Cadell). 

42. POLYOMMATUS KABSAISTDEA. 

P. harsaudra,, Moore, Proc, Zool. Soc. Lond., 1865, p. 505, n. 106 ; pi, 31, fig, 7, 

One female from Kamorta {Col, CadelJ). 

43. POLTOMMATUS SANGEA. 

P. scmgra^ Moore, Proc. Zool. Soc, Lond., 1865, p. 772 ; pi. 41, fig. 8, (? . 

Kamorta Island {Moore), 

44. Hypolyc-eha thecloides. 

Myrina theeloides,, Felder, Wien. Entom. Monatscbr., 1860, vol. iv, p. 395, $ ; 
Fypolycmia ihecloides^ Hewitson, ill. D. Lep,, Lye,, pi. 22, figs. 9, 10, S . 

One male from Katseball and two from Nankowri Islands; Malay 
Peninsula {Felder) ; and Singapore {Hewitson), 
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45. SlTBON SUOBITA, Var. AREGA. 

/S. sugrim, var. areca, Wood-Mason and de Nic^vxlle, Journ. As. Soc. Bengal, 
1880, vol. xlis., pt. 2, p. 232, ? • 

Kar Nicobar (Feldei'), 

46. SiTHON KAMOETA. 

Myrim hamortay Felder, Yerh. zooL-bot. Gesellscli. Wien, 1862, vol. xii, p. 485, 

— Wood-Mason and de Nice ville, Journ. As. Soc. Bengal, 1880, vol. xlix, pt. 2, 
p. 233, c?. 

One male eacU from Nankowri and Kar Nicobar Islands ; and Great 
Nicobar (Felder). 

47. DeUDOBIX OESEIS, 

Kamorta (Moore). 

48. Myei^ta atymkus. 

Three males from Nankowri Island (Ool. Oadell and A. de E.). 

Family PAPILIONID.^. 

Subfamily PiEBiXiE. 

49. TeBIAS EEC ABE. 

Katscball, Triiikut, and Nankowri Islands ; and Takoin, probably a 
small village near the settlement. Very common. 

50. Terias bieobaeiexsis. 

T. niliolanenhisy Felder, Verb. zool.-bot. Gesellscb. Wien, 1862, vol. xii, p. 4-80. 

We have at last received from Kamorta, through the kindness and 
courtesy of Col. Cadell, V. C., Chief Commr. of the Andamans and Nico- 
bars, 10 specimens all males, which are no doubt referribie to tins species ; 
in one specimen only, however, is the external margin of the posterior wings 
narrowly and obsoletely bordered with fuscous, the border being reduced 
to dots sometimes so small as to be barely visible and connected or not with 
one another by a few fuscous scales ; the colour of the specimens is bright 
lemon-yellow. Kar Nicobar (Felder). 

51. TeEIAS DBOJfA. 

T. droncoy Horsficld, Cat. Lep. E. I. Co., 1829, p. 137, pL 1, bg. 13. 

Two males and three females from Kamorta and one female from 
Nankowri (Colonel Cadell), 
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Tachxeis EAUiiiifA, var. gaeathea. 
mvisgalamea, Pelder, Verb. !!Ool..bot. GeseUsch. Wien., 1863, rol. xii p 435 $ 
Two males from Nankowri and Katsohall Islands, both having a po™d 
spot of black scales between the 2nd and 3rd median veinlets on both sides 
of the anterior wing, the remains of the intense black spot occnpyino- the 

smne position in the females of typical T. paulim ; and Great Nrcobar 

i^Heiaer), 

53. Tachyeis eaj^tba. 

panda, Godt., Snellen v. YoUenlioven, Faune Entom. Arch. Indo-Nderiand 
2 me, Monogr.j Fam. des PierideSj p. 44 , 

A male from Great Nicobar agreeing perfectly with Vollenhoven’s 
description ; Java FbWewAoeeM). 

54. Catopshia ceocaie. 

Kamorta Island (Moore). 

55 . PiEEXs coEOEis, var. eichenosa. 

P. Uehemsa, Moore, Proc. Zool. Soc. Loud., 1877, p. 691. 

One male from Ear Nicobar Island. 

Subfamily Papieionib-^. 

56. PaEIEIO AEISTOEOCHIiE, Vai’. CAHOETA. 

P. aristolocMce, var. camorta, Moore, Proc. Zool. Soc. Loud., 1S77, p. 592 5 
Three males and two females from Nankowri Island ; three males and 

57. PaEIEIO POEXTES, xar. EIKOBAETrS 
p. m, '862, vol. 

T!® females from Nankowri Island; seven males from 

Pnlu Eondul;tw^^ males and one female from Kamorta Island; tw“ 
females fiom Kai ISicobar • and two males Takoin {Col. CadelT) 

All the females from all the islands are of the First Form, i. e., like 
the males. Ihe male specimens from Pulu Kondul all have on the 
nnderside of the posterior wing external to the discal white macular 
band a series of irregular patches of beautiful blue scales, which 
veiy distinct blue macular band across the wing*. 

58. Papilio agamemkoist, 

Kamorta Island (Moo}^e). 
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Family HESPEEIBiB. 

59. Tagiades heleeei. 

Pterygospidea helferi^ Felder, Verh. zool-bot. Gesellscii, Wien, 1860, vol. scii, 
p. 483, d'. 

Pulo Milo {L^elder), 

60. Tagiabes eati. 

One male from Nankowri Island. 

61. HeSPEEIA MATHIAS. ^ 

Hesperm matMas, (Fabr.), Butler, Cat. Fabr, Lep. Brit. Mus., 1869, p. 275, pi. 3, 

%. 8 , 

Kamorta Island {Moore)* 

62. Hespeeia colaca. 

Two females, one from Kamorta (Col. Cadell) and one from Nankowri 
Island (-4. (^6 12.). , 

63. Pamphila palmaetjm. 

Moore, Proc. 2ool. Soc. Lond., 1878, p. 690, pi. 45, figs. 6, 7, <? $ , from Calcutta. 
Two males from Katseball and Nankowri Islands, agreeing perfectly 
with Calcutta specimens. 

64. Telegonjjs ^thtesis. 

Fab.. Syst. Ent. 1775, p. 632; jHesperia pandia^ Moore, Proc. Zool. 
8oc, Lond., 1865, p. 790. 
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(With Plate XYL) 

The note$ appended are on a few rejitiles from very different parts of 
the dependencies of British Indiaj and on a species of Pseudophidian from 
the Himalajas. Tb.Q Var arms described has been in my possession for at 
least three years, and I hoped to identify it with some known species, but 
I have not succeeded in doing so. 

Yaba-OTS maceolepis, sp. nov. 

V. digitis longkisculis ; mmhus ollong is , ohliquis, ah ocidis panm 
distantihus^ suhtios spectantibus ; squamzs miclialihus magnis, planulatis, 
rotundatis ; dor salibus paulJo minor ibihs^ sed mult o majorihiis quam in 
cmtcris speciebus Indicis vel Btmnanis, ovatis, obtuse carinatls ; corpore 
catifddque exempli jicveziis f asciis latis nigris iramversis orziatis. 

T'^escription. — The toes are as long as in F". draccena and V. nehuloszis, 
the middle fore toe being considerably longer than half the distance 
between the eye and the end of the snout. The nostril is peculiar: it is 
in the anterior portion of a single large shield, and the opening is oblique, 
directed backwards and dovrn wards. The nasal shield is much nearer to 
the eye than to the end of the snout, the distance from the latter being 
about twice that of the former. Tympanum rather smaller and rounder 
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than in the allied forms, the breadth being but little inferior to the height 
and the diameter less than the length of the eje. 

All the scales of the upper part of the body are larger than in any 
other Indian or Burmese form. The scales of the nape above the neck are 
fiat, about as broad as long and much larger than those on the head. The 
dorsal scales are oval and bluntly keeled, nearly as long as those of the 
nape, but narrower, and rather larger than those of the sides. A few 
smaller scales are interspersed, both on the back and nape. The ventral 
scales are nearly or quite as broad as long, not more than half as long as 
the larger dorsal scales ; there are about eighty scales between the gular 
fold and the thighs. Scales above the limbs bluntly keeled. 

The scales on the top of the head are flat and do not vary much in 
size; those in the middle of the superciliary region are slightly enlarged, 
but less so than in F, 

Tail very much compressed with the upper lateral scales minute, only 
half the length of those on the lower portion of the tail, where several 
longitudinal rows are larger and sharply keeled. 

In the young individual examined, the colour of the body and tail 
consists of broad transverse alternating black and yellow bands, the black 
bands on the body being more than twice as broad as the intervening yellow 
rings, but, on the tail, the difference between the breadth of the two 
decreases. The black bands disappear upon the lower parts, except towards 
the end of the tail. There is a broad black band across the hinder parts 
of the neck, extending to the side in front of the shoulder, and giving out, 
on each side, a narrower black stripe that extends above the ear to the eye. 
There are three broad black bands between the shoulders and the thighs, 
one between the thighs, eight on the tail. None of the bands arebx*okenup 
by spots or mottling on the upper parts. The limbs are blackish above 
with small yellow spots, yellow below with a tendency to dark transverse 
marks. The head and nape are uniform yellowish above; there are a few 
short vertical dark marks on the up|}er and lower labials. 

The total length of the only specimen procured is 8-5 inches, of which 
the tail from the anus measures 4 ’5, head from hinder edge of tympa- 
num to end of nose 1 inch, fore limb to end of middle toe 1*2, middle toe 
without claw 0*33, hind limb to end of fourth toe 1*45, fourth toe without 
claw, from division between third and fourth, 0*45, third from the same 0-37. 

This well-marked species may be immediately distinguished from all 
other Indian forms by its peculiar nostril, situated in a single scale, by the 
larger scales on the upper part of the body, and especially by the scales of 
the nape hein^ larger than those or those on the hack 

These structural differences will of course be found in adults. The coloura- 
tion also is quite peculiar, but young Farani are very differently coloured 
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from adults, and it is probable that the bands of coIoul* are not persistent 
in older individuals. 

For the only specimen of this remarkable monitor that I have seen 
I am indebted to Mr. W. Davison, who obtained it in Tenasserim, and, I 
believe, in the neighbourhood of Tavoy. The S|)ecimea was carefully 
labelled, but the label, being- of paper, has unfortunately become detached. 

There is a Philippine species of Sydrosamnis (H, nuoMUs, Gfchi.% 
P. h, S. 1872, p. 145) that has somewhat similar, though much smaller, 
scales on the nape and back, but it is of course distinguished by the form 
and position of the nostrils. 

DeA-CO TiBKIOPTEEUS. 

Ill J. A. S. B., 1878, Vol. XL VII, Part 2, p. 126, I noticed some 
specimens from near Tavoy, collected by Mr. Davison, and expressed a 
slight doubt as to whether they were identical with the typical D. tmiiiop- 
term described by Giintber from Siam (Eeptiles Brit. Ind., p. 126). On 
comparing the Tenasserim specimens with the type in the British Museum, 

I find they agree very fairly. In the latter the markings on the ‘ wings' 
are more distinct and darker ; to see them in the Teiiassexdm form the wings 
should be held up against the light and looked through. There is a very 
small tubercle behind the orbit, and the nuchal crest is too rudimentary to 
be of any importance. 

FTaja. TRiPiiniAisrs. 

A few snakes collected by Major Biddulph in Gilgit have been pre- 
sented by him to the British Museum. Amongst them are three specimens 
of a cobra differing in colour and to some slight extent in structure from 
any Indian form known to me. 

Of the three specimens two measure 4 feet 5 inches each, both being 
of precisely the same length, and one specimen is young, being only 1 foot 
9 inches long. In the two larger specimens, the colour above is uniform 
dark brown, below white throughout with the exception of a few iiTegular 
dusky marks on the ventral scutes chiedy anteriorly and near the tail, the 
subeaudals being pretty dusky. The smaller specimen is light grey above 
with rather faint darker cross bands, angularly bent forward in the middle 
of the back, and rather broader than the interspaces. The lower parts are 
white with the exception of two dusky bands across the throat as frequent- 
ly found in Indian cobras. Neither in the adults nor in the young is 
there any spectacle-mark or ocellus on the back of the neck, but in the 
young there is a blackish spot with indistinct edges on each side of the 
neck where the anterior dusky band crosses the ventx'al shields. 

In the larger specimens there are 23 to 27 longitudinal series of scales 
on the neck, in the smaller 25 to 27, in all 23 round the middle of the body. 
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The number of veutrals in the three specimens is 208, 205, and 207, there 
are 72 pairs of subcaudals in two and 74 in the third, the smallest indivi- 
dual, in which the number of ventral shields is 207. It is manifest that 
this variety is more elongate than the forms usually found in India and 
the countries to the eastward. All of the varieties of cobra described 
in Gunther’s Eeptiles of British India’ have less than 200 ventrals. The 
colouration too is peculiar, especially in the young specimen, and remark- 
ably similar to that in the Central Asiatic type described by Eichwald 
under the name of Tomyris oxiana^ This snake has since been shewn by 
StraiTch,t who re-examined the original specimen, to be a true closely 
allied to AT. tripiidians^ but distinguished by the form of the head and the 
characters of the temporal shields. A7. oxiana is founded on a young 
specimen, the only one hitherto recorded, 40 centimetres (15-i inches) long, 
and having 202 ventrals and 66 pairs of subcaudals, so that it resembles 
the Gilgit snake in the great number of the foi’mer. The essential differ- 
ences, however, are considered by Straueh to consist in the facts that in 
iV. oxiana the length of the head is thrice the height and nearly twice 
the breadth in the temporal region (whereas in AT. tripudimis the length is 
only twice the height and one and a half times the breadth), and that 
there are two larger temporals in front in contact with the postocuiars, 
the posterior temporals being numerous and scarcely larger than the back 
scales, whilst in the Indian cobra the temporals consist of 4 or 5 subequal 
shields. 

Now in the Gilgit snakes the temporals vary in form. The two anterior 
are generally the largest, but the lower posterior temporal is nearly, some- 
times quite, as large. The anterior lower temi^oral is in contact with 3 
others. In each of the larger specimens 8 temporals are in contact with 
each occipital, in the smaller 4. I find j)reeisely similar temporal shields 
in many Indian cobras in the British Museum. The head too in the Gilgit 
snakes is precisely similar in form to that of If. iripndians. 

If, therefore, Straueh is correct in considering the distinctions he has 
pointed out in the type of W. oxiana of specific value, it is clear that the 
Gilgit snakes cannot be referred to that species. The temporals are so 
variable in form and number in cobras that, were there no other distinc- 
tion, I should doubt whether the Central Asiatic form really deserved separa- 
tion, but the shape of the head is a more important character. At the 
same time it is very interesting to find in Gilgit, where several birds and 
mammals belonging. to Central Asiatic types occur, a cobra presenting so i-e- 
markable a similarity in colour and structure to the form described from 
Central Asia. 

* Zool. Spec., Ill, p. 171 : Fauna Casp. Cauc. p. 130, pi xx, 

t Bull Acad. Sol St, Pet. 1868, xiii, p. Si. 
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ICHTHXOBHIS GI/UTIKOSITS. 

Petere, in Ills recent monograph.'^ of the CaeilianSj gives as localities 
for this species (the glutimsum oi Griiiither’s ‘ Reptiles of British 

India/ p. 441,) Ceylon, Siam, and J ava, and, on Gunther’s authority, South 
India, Khasi hills, and Tenasserim. So far as I am aware, no Pseiidophi- 
dian has hitherto been recorded from the Himalayas. 

I received four or five years since, from the late Mr, Mandelli, two 
specimens of this species, obtained near Darjiling, and I find, in the British 
Museum, two more from the same locality, procured by Dr. Jerdon. In 
both my specimens, and in one of Dr. Jerdon’s, the lateral band is wanting, 
but there is no structural difference from other specimens. 


XYI. — Second List of llliogaloceTOWB Lepidoptera Lori Blair ^ Anda» 
man Islands^ vnth Descriptions of and N'otes on, neio and littleAcnown 
Species and Varieties. — By J. Wood-Masoiv, Deputy Superintendent^ 
Indian Museum, Calcittta^ and Lio^teu de Nice^ville. 

[Received July 26th ; — Read August 3rd, 1881.] 

(With Plate XIY.) 

At the end of 1880, we contributed to this Journal an account of the 
Rhopalocerous portion of the collection of Le|)idopterous insects forixied 
during that year for the Indian Museum by Mr. P. A. de Roepstorff, an 
Assistant Superintendent on the Port Blair Establishment, to whose energe- 
tic labours zoologists are almost entirely indebted for such knowledge as 
they possess of the interesting Lepidopterous fauna of the Andaman Islands, 
for by far the greater number of the specimens belonging to both divisions 
of the order reported upon in 1877 by Mr. E, Moore was also collected by 
this officer. The collection sent to us in 1880 by Mr. de Roej)storff com- 
prised no less than 90 distinct species, of which 25 had not been previously 
recorded. The present list is based upon a very fine collection (numbering 
more than 1000 specimens in the finest condition, and especially valuable as 
furnishing us with the opposite sexes of most of the species) sent to the 
Museum in instalments during the current year by the same assiduous 
collector, and it adds 22 fresh species to the fauna. In order to render it a 
record conijolete to the end of the year 1881 of the species of butterflies 
inhabiting the Andaman Islands, several corrections have been made in 
the paper since it was read, and a few additional species, together with the 
names of the few forms which have been recorded by Mr. Moore but not 
^ Monatsbeiicht Ak. Wiss, Berlin, 1879, p. 931. 
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seen bj ourselves, inserted with an asterisk prefixed to eacli of the latter to 
distinguish them from those of which we have received examples, 

LEPIDOPTERA EHOPALOCEEA. 

Family HYMPHALIDiE. 

Subfamily DAiSTAiKiB. 

1, Hestta cadelli. 

AYood-Mason and de Nic^ville, Journ. As. Soc. Bengal, ISSO, voL 
xlix, pt. ii, p. 225, pL, xiix, dg. 1 ^ . 

Since our first paper was published, we have received numerous speci- 
mens of both sexes of this species from South Andaman from Mr., de 
Boepstorff. 

2 * All the wings broader, with the markings of the same shape, 
situation, size, and shade as in the male, from which, in fact, the female 
differs in the proportions of the organs of flight just in the same manner 
as does jET. liadeni 2 from J3^, cadelli S (vide J. A. S. B., 1880, PL XIII) , 

*2. Hestia AGAM:A3iscHAK'A,t Felder* 

Andaman Islands (Felder) » 

3. Danais melaholetjca, Moore. 

4. BtrPLCEA COEE, Cramer. 

We have received no specimens of this common species since 1872, 
when the native collector Moti Ram forwarded a single example from 
Port Blair. 

5. Euplcea aedamanensis, Atk. 

Subfamily Satveiistje. 

6. Lethe etjeopa, Fabr. 

7. Melanitis lejda, Linn. 

8. Melahitis ismehe, Cramer. 

9. MeEAHITIS ZITElSHtJS. 

Tap, siti'ums, Herbst, Xatiir. Syst. Ins. Schmett. viii Theil, p. 5, p>L 182, fi.gs.1, 2. 

The single male received from Mr. de Roepstorff has the round black 
spot on the yellow-red band of the anterior wings divided longitudinally 
into two parts by the yellow of the band, and the white pupil obsolete. In 
other respects, especially in its less falcate anterior wings, it agrees best 
with specimens in the Museum from Upper Tenasserim. 

10. Mtcalesis (Calysisme) peeseus, Fabr. 

11. Mycalesis (Calysisme) deusia, Cramer. 

12. Mycalesis (Tieapa) eadea, Moore. 

t ? ' agamarsena’ from ^ 7 a^os:, ‘ unmarried,’ and <male/ in allusion 

to fact that the descriher wag ignorant of the opposite (female) sex. 
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13. Elymnias coTToms, Hewitson. 

Hewitson states that the sexes are alike in this species, but the three 
females before us have the outer margins of all the wings lighter with a 
more or less distinct submarginal rounded-angulate macular band in the 
anterior ones corresponding to the band of blue spots in the males of 
JE. undtdaris, and in two sp>ecimens two, and in the other four, distinct 
whitey-brown spots, the blurred pupils of the obsolete ocelli of the under- 
side showing through, on the upperside of the posterior wings ; below, they 
are much lighter than the males, the subaj)ical triangular patch of lilacine 
ground-colour in the anterior wings and the submarginal lilacine ground of 
both wings, but esjDecially in the posterior j)air, being whiter and conse- 
quently more distinct than in the male ; there are also six pupils of ocelli 
instead of one distinctly traceable, and the anastamozing chestnut striation 
besides being lighter is less confluent. The females, in fact, much resemble 
the males of JE, iindularis, Hewitson makes no mention of the beautiful 
rich deep plum-colour which suffuses the dark parts of the upperside 
in both sexes almost equally, nor of the faint red-violet reflections emitted 
by the light borders. 

Danais the model of the females of the allied continental 

form, has not yet been detected at Port Blair. 

Subfamily Mobphim. 

14. Amathxjsia. phipippxts, Linn. 

Two males and one female. 

15. Biscophoea CELIlSrPE, Stoll. 

Two males. 

Subfamily Nymph AL iNis. 

16. Gethosia jshkoeabica, Felder. 

17. Atella aloippe, Cramer. 

"^IS, OlEEHOCHROA AHJIEA, Moore. 

19. CiEBHOCimoA THAIS, Fabr. 

20. CyisThia eeota, Fahr. 

21. Messaeas EEXMAis-pHis, var. js-iKOEAEiCA, Felder. 

22. PXEAMEIS CAEDHI, Linii. 

23. JitnojNHa CEjiTONE, Linn. 

24. JraoKiA ASTEEiE, Linn. 

25. JuisWiA ALMA^fA, Linn, 

26. Boleschaelia bisaltipe, Or. 

27. Kaelima aebopasciata, Moore. 

Tlie underside is, as might have been expected, excessively variable. 

28. Eheyteea hoespieedii, Boisduval. 

A single specimen of the very differently coloured female. 
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29. CxEESTis cociiEs, var. aistoamanica, nov. 

Our single male differs from a continental (Sylhet) one in the Museum 
collection only in its larger size, whiter ground-colour throwing up the 
slightly darker markings, in the finer and rather indistinct submarginal 
black lines of all its wings on the upperside, and in the more distinct 
ochraceous-fuscous markings of the underside. 

Mr. Hewitson, we find, referred a series of specimens of a Qyrestu 
from the Andamans to this species, and he justly said of them that for 
delicacy of colouring they were some of the most beautiful things he had 
ever seen. 

80. CxEESTis EOEMOSA, Felder. 

Cyrestis formosa^ Feldei*, Reise Novara, Lep. vol. iii, j). 412, $ » 

horatiiis^ W.-M. & de N., Proc. As. Soo. Bengal 1881, August, p. 142. 

S . Allied to (7. cocles^ with which it agrees almost exactly in the 
character of the markings of the upperside, but from which it differs in its 
pure white ground-colour painted with different shades of sepia-brown 
instead of pale oehraeeous and ochraceous-fuscous and black, the black 
marks of C, codas being represented by the darkest of the sepia colouring, 
in its larger and more distinct ocelli, and in having a distinct but j)ale 
fulvous patch at the anal angle of the posterior wing ; and, on the under- 
side, in having only the lightest portions of the sep)ia markings absent and 
replaced by white or whitish. 

Length of anterior wing 1*16 ; whence expanse = 2*4 inches. 

Nine specimens exactly alike from S. Andaman. 

We have since received a tattered male specimen from Khurda, a place 
25 miles S.S. W. of Cuttack, the chief town of Orissa, in Continental India. 

81. CXBESTIS a?HXODAMAS, Var. AlS^DAMANICA, nOV. 

We entered the name of this species in our previous list without 
remark because we had at the time but a single specimen before us and the 
characters which distinguish it from the typical continental form might have 
proved to be inconstant. We have since received a very large series of 
specimens of the male all agreeing perfectly %vith one another and differing 
fi'om all continental (from Kulu to XJpj^er Teiiasserim) ones in the blacker 
apex and outer margin, in the prominent somewhat diffused black spot on 
the third median veinlet between the third and fourth common black strigm 
at the point where these bend towards each other in the anterior wing j 
and in having the fulvous marks of the anal half of the abdominal margin, 
of the anal angle, and of the outer margin as far as the cliscoidal vein, of 
the posterior wing, much diffused and darker ; — in having, in fact, all the 
markings and colouring darker and coarser both above and below. 

82. HxpoLiMifAS BOLXNAf Linn. 

S3. liEROJfA AOTAMANA, MoorO. 

34. Paetheitos gambeisiits, Fabr, 
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85. LmENiTis PEOCRis, var. aistaeoja. 

36. Neptis ejTACATiis, IIewif3soa. 

One iiiaie and Wo females. 

37. Neptis jitmea. 

W.jumha^ Moore, Cat. Lep. E. I. Go. 1857, vol. i, p. 167, pi. ia, %. 5j Proo. 
Zool. Soc, Lond, 1858, p. 7. 

A male and a female from S. Andaman. 

.38.' Neptis MAisTATOA, Moore. 

39. Neptis AHiTBAMAiiA/ . Moore. 

40. Athyma' eeta. ■ 

Athijma reta, Moore, Proc. Zool. Soc. Lond. 1858, p. 12, pi. 50, fig. 3 from 
Sumatra. 

Athyma selem2)hor a, Eollar, Wood-Mason and deNic5vdlle, Joura. As. Soc. Ben- 
gal, 18S0, toL xlix, pt. ii, p. 229, $ . 

? . Anterior wings above with the divided cellular mark, tlie triangu- 
lar spot bejond this, a subapical largish spot, and a mucli smaller one just 
ill front of the second median veinlet in the discal series, orange, and with 
the curved series of six discal spots white, diffusedlj bordered, from the 
costal margin increasingly and afterwards deereasingly to the inner margin, 
with orange. 

Posterior wings with the discal band white deereasingly from the 
anterior margin narrowly edged externally with orange, and with the sub- 
marginal sinuous band narrower, broken up into lunules, and orange- 
coloured. 

Length of anterior wing 1*44 ; whence expanse = 3*04 inches. 

41. Taiiaecia cibaeitis, Hewitson. 

42. Aeolias acoistius, 

. AdoUas acontius^ Hewitson, Ann. and Mag. Nat. Hist. 1874, ser. 4, vol. xiv, 
p, 358 ; Exot. Butt. vol. v, AdoUas^ pi. iv, fig. 11, ? . 

Tanueda acontim, Moore, Proc. Eool. Soc. Lond. 1877, p. 586. — Wood-Mason 
and de Niceville, Journ. As. Soc. Bengal, 1880, p. 229, ^ . 

$ . Wings above almost black, the ground-colour being very dark 
brown of a bronzy tint, and fclie prominent cellular and basal marks, the 
outer margins, and the common discal and submarginal siibraacular liands 
velvety black, the former of the two last-named bounded externally at its 
anterior end by a series of four indistinct XJ-shaped white marks, and the 
latter provided at its inner and anterior extremity with two small elongat- 
ed subcostal white spots (the posterior of which is the larger), and, in the 
posterior wings, composed of distinct subelongate spots each with an 
inconspicuous dash paler than the surrounding ground-colour at either end. 
The posterior wings strongly glossed with dark greenish-purple anteriorlj. 

32 


248 Wood-Mason & do Nieeville — the Bliojpaloceroiis [No. 4, 

Wings below much as in A. garuda, bnt all more strongly glossed with 
amethyst-purple submarginally and having their basal half coloured greyish- 
green and conspicuously marked with black as in the female. 

Length of anterior wing 1*28 ; whence expanse = 2*72 inches. 

The characters of the venation and the structure of the palpi remove 
this species from the genus Tanaecia, in which it has been placed by Moore, 
to Atlolias, whilst the form and colouration of the wings in the male assign 
it a povsition in the system next to, or in the immediate neighbourhood of, 
A. garuda^ of which, indeed, the above described insect might, on a cursory 
view of tbe upperside, be mistaken for a black local race. 

45. SxMPHiEDRA. TETTTA, Var. TEXITOIBES* 

44. NitMPHALis ATIIAMA.S, Drury. 

Family EEYCINID.F1. 

^45. Abisaba KAirsAMBi, Felder, 

46. Abisara bipasgiata, Moore. 

Our specimens of the female all agree with Moore’s figure of the 
upperside, but they all have three anterior ocelli on the underside of the 
posterior wing ; the front one, however, reduced to an almost rudimentary 
condition. 

Our numerous males all have the discal light bands of the anterior 
wing less bent than in the females, but all except two (which have a rudi- 
ment of the foremost one) present only two ocelli in tbe anterior series ; 
and our unique Nicobarese specimen agrees with them except in having 
the discal band if anything a little more angled. 

It is probable that the two foregoing species wdil prove to be identi- 
cal. 

Family LYCyENIDJD. 

47. Cfretis bhetxs, var. saeohis. 

48. PiTHECOPS HYLAX, Fabr. 

49. Castalius ethiok, Hewitson. 

Four males and a female from S. Andaman. 

60. Castalius elxa, Hewitson. 

Three males and a female from S. Andaman, variable in the size and 
connections of the black spots and bands of the underside aixd wanting the 
minute black spot at the anterior end of the common white band of the 
upperside. 

51. Castalius Eoxus, Horsfield, 

Three males and two females. 

62. Lampibes iSLiAKUs, Fabr. 

63. Lampibes steabo (Fabr.), Butler. 

A single male from S. Andaman. 
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LiiMPiBBs KONBULAKA, Felder. 
v-'''55p^:;;Lam ^ 

Zymna malaya^ Horsfield, Cat. Lep. E. I. Co. 1829, p. 70. 

One specimen from S. Andaman. 

56. Lampibes AEBATES, Moore. 

57. Lampibes ebpis, Godart. 

58. Lampibes pakbata, Horsfield. 

59. Lahpibes confer pagtobtjs. 

60. Lampibes plumbeomicaws, W.-M. 8l de N. 

61. POBXOMMATTTS SAKGEA, Moore. 

62. APHNiEirS LOHITA, Tai*. ZOILTJS. 

63. HYPOBTCiEXA EEYLBS, Godart. 

*^61. HYPOLYCiEFA ELTOBA, Hewitson. 

65. SiPHOK SUOEIYA, var. aeeoa, W.-M. & de N. 

Six more males and two females. 

66. ‘Sithon’ westeemanis^ii, var. ajs-bamanica, nov. 

Another male. 

67. ^SiTiTOJs’ TAEPiNA, Hcwitson. 

Three more males and two females. 

68. ^ SlXnOY’ ALBIMACITBA, 11. sp. 

d' . Anterior wings above brown-black of a vinous tint with a large 
conspicuous oval white discal spot equal in length to half the breadth of 
the part of the organ on which it lies, equally distant from the opposite 
margins, and so placed that its major axis and more pointed anterior end 
are directed towards the middle of the costa. 

Posterior wings above dark violet-blue bordered increasingly from the 
base of the anterior margin to the apical angle and thence clecreasingly to 
the anal angle with fuscous-black and from the submedian vein to the 
abdominal margin with greyish-black ; with a fine black anteeiliary line 
and, immediately internal to this, a very faint and fine silver-grey line 
decreasing from the anal angle and dwindling to nothing before reaching the 
apical angle; with the cilia dark brown evenly tipped wiLh silvery white* ; 
and with the tails black-brown, tlie unequal submedian and second median 
shorter ones edged internail}" with silvery white cilia, and tlie longer inter- 
mediate first median one white-tufted at its inner extremity. 

Wings below much lighter. 

Anterior pair with a broad and 2 >rominent white band bordered both 
sides with fuscous of a darker shade than the rest of the ground-colour, 
passing off from the greyish- white basal portion of the sutural area across 
the organ to within a short distance of the costa, increasing in its course 
to a little beyond the first branch of the median vein and thence decreasing 
to its anterior extremity (which is washed with fuscous), so that its outline, 
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while almost straight internally, is bluntly obtuse-angled externally ; and 
with the outer margin at the inner angle obsoletely trilineated with white 
as in the posterior pair. 

Posterior pair with a narrower and less conspicuous discal whitish 
band of uniform width throughout, not sharply defined, but on the contra- 
ly diffused externally, and bordered internally with a line of fuscous which 
is darker than the ground, sharply bent inwards at right . angles to itself to 
tine abdominal margin, and externally margined with brassy, at its posterior 
end ; with the deep black spot of the small anal lobe, a large patch of grey 
scales between the ends of the submedian vein and the first median veinlet, 
an intense black spot next to and about half the size of this between the 
ends of the first and second median veiulets, and a veiy short and trans- 
versely elongated or narrow similar but inconspicuous black spot between 
the ends of the first and second median veiulets, all iuteniallj" margined 
with a discontinuous line of brassy scales wdiich extends from the point 
where the dark diseal striga with its brassy edging reaches the abdominal 
margin all along the outer margin of the organs, following the inner 
contours of the above-described spots, up to the second subcostal veinlet j 
and with the external margin finely liiieated with three regularly concentric 
silvery white lines separated from one another by the black anteciliary line 
and the brown bases of the cilia. 

Length of the anterior wing *52 ; whence expanse = 1*09 inches. 

A single male of this beautiful little species, the nearest ally of which 
is ilf. ciniata^ Hewitson, 111. Diurii. Lep. p. 35, pL XI Y, figs. 30, 31 ?. 

69. Deudoeix epijabbas, Moore. 

70. Deogeix eieneces, Hewitson. 

71. Deudoetx vaeuxa, Horsfield. 

72. Deedoeix oeseis, Hewitson. 

73. Mxeixa atxmxus, var. peabha. 

Amelypodia xaeapa, var. eeichsoxii. 

A single male with the upperside coloured the deepest and richest 
metallic violet bordered with fuscous-black exactly to the same extent and 
in just the same manner as, but more darkly than, in Calcutta specimens of 
A. oiarada. One of the females in the tint and extent of the blue of the 
upperside closely resembles Calcutta specimens of A, naruda, but it is 
otherwise darkly and richly coloured as in the rest of the Andaman speci- 
mens. 

75. Aeehopala CEISTTAXTEUS, var. COEUSCAXS, W.-M. & de N- 

Numerous additional males and females. 

76. Aeehopala amanpes. 

Amhhjpodm amantes, Hewitson, Cat. Lyc. Bnt. Mus. 1862, p. 4, xd. 2, figs, 1-3. 

One small female. 
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^77. Ahehopala kakuea, Felder, 

78. Naeatkuea pulea, var. andama^tica, nov. 

Amhlypodicifiilla^ Hewitson, Cat. Lye. Brit. Hus. 1862, p. 10, pi. vi, 6gs. 67, 68 

(J, from Boirou. 

var. Wood-Mason aud de Niceville, Proc. As. )Soc, 

Bengal, August, 1881, y. 143. 

jdfaralhura subjasciata, Moore, Trans, Entom, Soo, Lend. 1881, September, part 
ill, p, 312, $ % , from tbe Andamans. 

. Wings above brilliant violet-cyaneous, all slightly more broadly 
bordered with blaek-fuscous than in Hewitson’s figure of the typical form. 

Wings below pale ocraceous-fuscous, with faint traces of a discocellu- 
lar mark in both wings and of three or four basal spots in the posterior 
wings, besides the markings beyond the middle of the wings, darker than the 
ground-colour. 

The end of the first suhmedian branch of the posterior wing forms a 
minute tooth on the outer margin. 

This very sliglit variety seems intermediate between W. fulla^ Hewit- 
son, from Boirou, and W, arsenius, Felder, from Luzon. 

Mr, Moore compares his species to Aniblypodia caniita^ Hewitson, a 
name which we have failed to trace. 

79. SUEEJS-DBA QIJERCETOEXJM, var, EATIMAEGO. 

*80. Amblypobia ZETA, Moore. 

Family PAPILIONIDJ3. 

Subfamily Pieeim. 

81, Teetas hecabe, Linn. 

82. Teeias haeina, Horsfield. 

*83. Teeias nikobariensis, Felder. 

We have received specdxnens from the Nicobars {vide snpra j>. 236), but 
none as yet from the Andamans. 

*84 IIebomoia geae^cippe, Linn. 

85. Heboiioia EOEPSTOEPEix, W.-M. PL XIY, Figs. 3 & 4 ^ , 5 5. 

Since this species was described, we have receh-ed a very large series 

of both sexes. 

86. IxiAS aybamaxa, Moore. 

87. Catopsieia catilla (Cramer), Butler. 

One male only. 

88. Catopsieia crocaee, Cramer. 

Two males with the apex of the anterior wings slightly more hroadlv 
bordered with black than in Butler’s fig. 1, pi. ix, Lep. Exot., and two 
others approaching very closely his fig. 4, representing O. fiava, but 
with the apex of the anterior wings eijually broadly black- bordered with 
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the two former, and the outer portion of all the wings, especially of the 
posterior ones, paler than the basal. Also two females* 

*89. CATOPSiiiiA CHEYSEIS, Drury* 

90. PlEEIS NAniKA, var. ISTAMA. 

91. PlEBIS COROISIS, var. lilCHENOSA. 

92. Eegistia taI/Eeia, var. nabaka. 

98. Tachxbis PAULINA, Cramer* 

Subfamily Papilionim. 

94. Obniteoppeba pompeus rectms heliacon). 

Mr. Moore does not inform us, and we have not succeeded in dis- 
covering, in what points his Orn, lieli\a\conoid6S differs from the Om, 
pompous 0 ^ Bikklm mdi AssRTCi. 

In one of our four males from Port Blair all the submarginal black 
spots of the posterior wings are wanting except the first or anal, which is 
fused with the marginal conical spot as it all hut invariably is in Continental 
specimens ; in another the second spot is present on the upperside only ; in 
a third, the second and third, and in a fourth, the second, third, and sixth, 
while in the feminine male upon which Mr. Moore founded his Oni» 
leliaconoides the second, third, fifth, and sixth are present on both sides : 
all of which variations are to be met with in a sufficiently large series of 
Continental specimens, particularly in our own fine one from the Sikkim 
and Klvasi Hills. 

Of our five females two have the anterior wings conspicuously rayed 
with white like some Assam specimens, and three (two from the Little 
Brother Island and one from S. Andaman) have the veins of these wings 
either simply bordered both sides with paler black than the general ground- 
colour or only exhibit here and there faint traces of white scales like others 
from the soiitlierii sloi3es of the Khasi Hills (Sjlhet). 

The males which are least differentiated from the females in point of 
markings, also resemble them in the fuller and more broadly rounded inner 
angle of their anterior wings. 

95. Papilio mayo. 

mayo^ AtkinsoBj Proc, Zool. Soc. Lond. 1873, p. 736, pi. 63, fig-. 1, $ 

P. charicies, Hewitson, Ann. and Mag. Nat, Hist. 1874, ser. 4, vol. xiY,p, 356, § ; 
Exot. Butt. 1875, vol. v, pi. xiv, Pap. fig. 45, $ . 

The shape of the wings and the presence of red markings on the under* 
side of the binder pair prove that P. mayo is more closely allied to P, 
androyem than to P polymnestor ; not a single red scale being to be detect- 
ed in the hind wing of the latter except at the base of the organ, and 
the conspicuous biue*grey band on the upperside of the former being no- 
thing more than an excessive development and concentration of the radiating 
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lines of grey scales with which P. androgem is more or less conspicuously 
ornamented between the veins and folds of all its wings, but especially of 
the posterior pair, on the upperside. P. mayo is also adorned in the anterior 
wings -with radiating shorter lines of luteous grey scales, a point not 
mentioned by Atkinson nor re|)resented by him in his figure. 

It is a well-known fact that the Continental P. androgens is provided 
with three different forms of female, two tailless like the male and one 
tailed, which mimicks the red-spotted P, doubleday i just as the corre- 
sponding female of the closely allied P. memnon does the yellow-spotted 
P. coon. The two rare tailless females of its Andaman representative 
have not yet been detected ; but there is no doubt whatever that in the 
P. cliaricles of Hewitson we have the commoner tailed form, wliich mimicks 
the red-tailed P. odiodfer. Our first specimens of the supposed two species 
were captured by the native collector Moti Ham in ISv 2 all together in 
the same spot ; and all the numerous specimens (upwards of fifty in num- 
ber) of P. mayo which have passed through our hands during the past two 
years are males, and all the (some 6 to 8) P. cliaricles females. 

From these facts we can come to no other conclusion than that the 
two are the opposite sexes of one and the same species, and we accordingly 
unite them under the former as being the prior of these two names. 

96. Papilio polxtes, var, kikobauus, Felder. 

97. Papilio aciamemxox, Linn. 

98. Papilio extbypxlus, Linn. 

99. Papilio bhobiper, Butler. 

2 . Lifibrs from the male in having all its wings broader, and the 
crimson of the posterior ones not quite so bright. 

100. Papilio clxtia, var. plavolimbatus. PL XIV, Fig. 1, 2, 

We have since received many males and a female, the former all quite 

constant, and the latter differing from them only in its broader wings and 
in the paler fulvous markings of both sides of the posterior ones. 

^101. Papilio axpiphates, Cramer. 

102. Papilio ljestexgonum, W.-M. 

2 . Wings all lighter above in consequence partly of their greater 
breadth, partly of tiie bands and other black markings being narrower or 
less developed, and partly of the smaller extent of grey present on the 
posterior pair : the fifth forked black hand not reaching the inner angle on 
either side and none of the bands of the anterior pair being connected by 
a black edging at the inner margin, and the two marginal and sub-marginal 
lunular bands of the posterior pair being smaller and less diffused and 
more distinctly divided from one another by light scales anteriorly on the 
upperside. 

Length of anterior wing 1'8 ; whence expanse = 3*75 inches. 

A single specimen. 
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108. Papilio prexaspes. 

P. Felder, Beise Novara, Lep. vol. i, p. 107, pi. xv, fig. from 

Malacca. — Oberthiir, E'fciides D’Entom. ivme livr. p. 46, c? $ , from tlie Andaman Isles. 

^ . Wings above lighter and dingier, mucli in fact, as in P. cliaon^ 
Westw., "with the fascia of the nnderside of the anterior ones faintly 
indicated. 

^interior wings below with an incurved ashy-wlute fiiseia beyond the 
end of the cell, commencing near the costal margin, interrupted by the 
veins and folds, and rapidly decreasing to the third median veinlet, where 
it ends to recommence at the first, whence it increases to the submedian 
■' vein. ' ; 

Tails ot the posterior wings broader at the expanded extremity and 
narrower at the constricted portion, just as in P. Gliaon ^ as compared with 
its males. 

Length of anterior wing 2*35; whence expanse = 4*86 inches. 

Seven males and two females. 

Family HESPERIBiE. 

lOJj. IsMNE CHROOTS, Cramer. 

Andaman females all have only a single small semitransparent subapical 
speck between the last two branches of the subcostal of the anterior wing ; 
but those from Continental India have sometimes one and sometimes two 
besides this on the disk of the same wing, which in one from Bangalore 
in South India are enlarged into two conspicuous reversed comma-shaped 
■ spots. ' 

105. ISMENE MALAYAFA, Felder. 

The females have a small semitransparent yellowish discal speck be- 
tween the two posterior branches of the median vein and of course lack the 
oblique band of short lines of modified scales seen in the males of this as 
well as of the preceding closely-allied species. 

106. ISATEYE ARIA, Moore. 

107. ISACEYE LEBAREA, var. AIXUAMANICA, llOV. 

Wings above dark brown of a slightly greenish tinge, all without 

spots. 

Anterior wings bearing a huge and dense pear-shaped sericeous patch 
of setiB glossed with greyish -greenish and extending nearly from the bottom 
of the angle formed at the base of the organ by the subcostal and submedian 
veins about to the level of the end of the fourth fifth of the length of the 
latter vein, with ail the setse directed backwards and sliglitly outwards ; 
with the costal margin purplish ; the outer portion beyond tlio setulose 
patch bronzy and the cilia pale luteous. 
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Posterior wings purple-glossed, with, two subparallel raised discal 
longitudinal lines of modified scales attached to the apparently thickened 
bases of the first and second median veiniets, and with the cilia pa.l 0 orange. 

Anterior wings below bronzy-brown with a patch of brilliant amethyst- 
purple sparsely irrorated with white scales and extending from the end of 
the cell nearly to the a 2 :>ex of each organ, and with the basal portion of 
the wing-mernbrane behind the median vein and its first branch whitey- 
browii 2 ^assing to ashy 2 )osteriorly, and with a tuft of brown-tipped yellow 
seta3 arranged longitudinali}^ upon and on each side of the basal half of 
the siibmedian vein. 

Posterior wings below pur^fie-glossed, darkest over the scent-glands, 
with an interruiAed transverse discal band of white scales from near the 
abdominal margin to the middle of the organs, where it diffuses itself 
widely over a diffused 2 )atch of amethyst-pur^fie. 

2. All the wings above and below paler and duller and glossed with 
purple, tlie anterior ones spotted. 

Anterior wings suffused with purple on the disk, which bears three 
semitransparent yellow lustrous sj)ots of the same size, relative pro 2 )ortions, 
and shaiDO as in G. attlm, Hew., with a fourth smaller and elongate yellow 
opaque spot placed just in front of the subinediari vein rather beyond the 
middle of the organs. 

?. Eyes blood -red. 

AnteniuB i^urpliah brown wdtli the club bright luteous below. 

Length of anterior wing ^ 1*25, 2 1*25 ; whence expanse = ^ 2*65, 
2 2*65 iimhes. 

The patch of setm on the upperside of the anterior wings, the yellow 
tuft (which probably serves as a scent -fan) on the underside of the same 
wings, and the lines of modified scales (which jn’obabiy cover the scent- 
glands as they seem soiled as if hj some exuding fluid) on the upper- 
side of the |)osteriar wings are structures peculiar to the male sex. 

108, IsMENE DEUNA, Moore. 

2 . Differs from the male only in the absence of the sexual streak in 
the anterior wings. 

In botli sexes of this species the anterior wings are ti^^ped with j)aler 
on both sides. 

-V/IOO:,.. AsMENE '.EXCEAMAT'M^^^ 

Hesj). exelamuticnis (Fabr.), Butler, Oat. Diurn. Lep. Fabr. 1870, p. 269, j)!. iii, 
fig. 2. 

Numerous males and females. 

110. ISMEXE HAEISA. 

J. harisa^ Moore, Proc. Xool. Soc, Loud. 1865, p, 782, $ 

A single female. 

36 
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111. ISMEIS'E BADBA. 

Goniloha hadra^ Atoore, Proc. Zool. Soo. Loud. p. 778, ^ . 

A single female in very fine condition. 

112. Tagiabes abioa, Moore. 

Numerous specimens of both sexes. 

113. Tagiabes bayx, Moore. 

114. Tagtabes mea^aka. 

Tterygospidea raenalca^llooTQ,'2vQO, 'Lool^’hondi. 1865, p. 778, S 9 , from E. 
Bengal.’ ' 

Male and female. 

115. Tagjades bhagata, var. ais-baaiaatica, nov. PL IV,' Fig. 5, $ . 

Sdtarupa hJiagma^'hlooxQ^'2xoQ. Zooh^oc.JjQTudi.. 1865, p. 781, <?, from ‘N. E. 
Bengal.’ 

Numerous males and a female from S. Andaman. 

$ . With the cream-coloured subbasal band of the posterior wings in 
one specimen narrower and not continued on to the anterior wings, in an- 
other as broad as in an Upper Tenasserim example, and continued faintly 
on to the anterior wings ; with the spot at the end of the cell larger than 
in the female and not isolated from the fuscous outer margin ; and with 
the transverse abdominal band concolorous with the subbasal. 

9 . Wings above paler, with the spots of the anterior wings whiter and 
larger, and the band of tlie posterior ones pure white, much broader, and 
extending on to the anterior ones broadly up to the submedian vein and 
thence narrowly up to the first median veinlet between the two pairs of 
black spots. 

Posterior wings with a black speck at the end of the cell on a white 
ground on both sides, and the two anterior of the semicircular series of 
black spots on the upperside nearly, but on the underside wholly, placed on 
the white subbasal band. 

A specimen from the Sikkim Hills, 3000 feet, differs in having the 
band broader both on the posterior wings and between the two pairs of 
spots in the anterior ones. 

116. Plesionettra altsos, Moore. 

Our specimens from S. Andaman, the Sikkim Hills, and the N. E. 
Frontier districts (Sibsagar, etc.,) all agree with one another in always 
liaving three conjugated obliquely placed subapical semitransparent spots 
and usually three in the reversed oblique series, the innermost of which is 
separated from the next to it by a greater interval than this is from the 
outermost, which latter is the absent one in those specimens with only two 
in the series. 

Males and females. 
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117. Plesio^teuba pabaltsos, n. sp, 

Proc. As. Soc. Bengal, August 1881, p. 143. 

^ . Closely allied to P. alysos, but differing therefrom^ on the upper- 
side of the anterior wings, in the discal oblique semitransparent white 
lustrous band being broader with less irregular margins, and in only one 
small spot, placed between the third median and the discoidal veiiilet, midway 
between the diseal band and the outer margin, being present j and, on 
the underside of the posterior pair, in having one or two small white opaque 
lustrous spots, one near the end of the cell, the larger and the more 
constantly present, and the other just beyond it between the first and 
second median veinlets. 

Three males and one female. 

Length of anterior wing s '78, $ *82; whence expanse = ^ 1 6G, 
$ 1'74' inches. 

Specimens from the Sikkim Hills; Sihsagar {&. E, P^aZ), Dlmnsiri 
valley and Dafia Hills, Assam (iP AT. Godivin- Austen ) ; Trevandrum, 
S. India (P. W. Bourdillon), and Ceylon (P. B. Maclmood) are devoid of 
all traces of the spots on the lower surface of the posterior wings. 

118. Plesioneura ban, var. anbamanica, iiov. 

' Fap. dan, Pabr., Mant. Ins, ii, p. 88 ; Hesperia fatik, Kollar in Hligel’s Kaschmii’, 
vol. iv, pi 18, figs. 5, 6. — Plesioneura dan^ Moore, Proc. Zool Soc. Lend. lS6d, p. 789. 

Our specimens from Port Blair differ from Continental ones in having 
the discal series of spots all run together so as to form an unbroken band, 
and the three subapical spots conjugated and in the same straight line, 
with their conjoined inner margin nearly straight and their outer festooned ; 
and two examples exhibit in addition two smaller dots placed nearly par- 
allel to the outer margin just below and external to the three subapical ones, 
Numerous specimens. 

119. Plesioneura leijcocera. 

BesjMria lettcoeera, Kollar iu Hiigel’s Kaschmir, 1848, voL iv, p. 454, pi xviii, 
'.'figs. :3,A. ... ' ■ ■ . ■ ■ ■■ 

jplesioneura sumitra, Moore, Proc. Zool. Soc. Loud. 1865, p. 787, from NT. E. Bengal 

piilomaya^ Id., loc. cit. p. 787, from ‘ Darjeelingl 

mnhareesa^ Id., loc. cit. p. 788, from Maungblioom, Bengal 

chamnnda^ Id., loc. cit. p. 788, from Bengal 

pntra, Id., loc. cit. p. 788, from Bengal 

Our large series of specimens from the Sikkim Hills, Cherrapunji in 
the Hhasi Hills, the N. W. Himalayas, Travancore, Ceylon, and S. Anda- 
man furnishes us with an almost complete series of gradations between 
those with the smallest number and the greatest amount of coalescence and 
those presenting the largest number and the least eoalescenee of the spots 
on the disk of the anterior wings ; moreover, the orange spots in the pos- 
terior wings are to the last degree capricious in their development, being 
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exceedingly prominent in some and totally wanting in others ; not a single 
character^ in fact, wliieb we have chosen in onr attempts to divide our series 
into local races has proved to be constant. 

120. Plesionbuea pbaba. 

JP. prctha^ Moore, Proc. Zool. Soc. Lond. 1865, p. 790, ^ 

Three males from S. Andaman. 

121. Hespebia cahiba, Moore. 

The three females have, in addition to the eight spots present in males, 
a more or less well-developed triangular bright yellow opaque one touelnng 
the submedian rather beyond the middle of this, and appearing on the uiKler- 
sides as an im|)er£ect band between that vein and the first median veinlet ; 
and, moreover, have the whole underside thickly and evenly clothed with 
rufous- brown scales. 

122. Hespebta oceia, Hewitson. 

Wings above rich dark purple-brown with bronzy reflections. 

Anterior wings typically with eight semitransparent pale yellow lustrous 
spots, namely, two, dot-like, at the end of the cell, of which the posterior 
is the larger, a third subquadrate, the largest of all, between the first and 
second median veinlets, a fourth, about half the size, between the second 
and third median veinlets, with a clot, the fifth, beyond and in front of it, 
and a series of three dots, the sixth, seventh, and eighth, in a series, in front 
of this again. 

Posterior wings each with a conspicuous tuft of long dark brown pale- 
based setae inserted into the wing membrane immediately ' behind the base 
of the subcostal trunk. 

Wings below lighter and duller. 

Anterior wings with a huge oval ashy patch of a most brilliant 
satiny lustre, occupying the middle four fifths of the portion of the organs 
between the median vein and the posterior margin, and in the middle of 
wdiicli is so placed as to be divided by the submedian vein a very much 
smaller oval patch of brown modified scales. 

$ . Wings above paler and scarcely at ail suffused with purple, with 
the setm olive-green and the cilia pale luteoiis. 

Anterior pair all but invariably with nine spots, an additional opaque 
one being present just in front of the submediaii vein a little beyond the 
middle of the organs. 

Wings below pure dead uniform olive-brown. 

Length of anterior wing S -74, ? -86 whence expanse 6 1*68, 
? 1*88 inches. 

In the male of this species the basal tuft on the upperside of the pos- 
terior wings probably serves as the scent-fan, while tlie patch of modified 
scales on the underside of the anterior ones covers, and collects spouge-iike 
the odorous fluid secreted by, subjacent glands. 
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Ohs. The femnle has been described by Mr. Moore as that of his 
M. cahirct {vide siqyra). 

The male varies considerably in the Dumber of spots in the anterior 
mugs, while the female is almost constant. These variations may most 
conveniently be exhibited in such a formula as the following, in whicli the 
numerals 1, 2, 3, 4, 5, 6, 7, and 8 stand for the semicircular series of eight 
diseal spots seen in typical examples numbered in tlie order of their succes- 
sion from before backwards inioards and forwards, the cypher (0) wljerever 
it occurs indicating that that particular spot the place of whose number it 
occupies is absent, and a? representing the submedian additional spot all 
but invariabl^^ present in females only : — 
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123. Hespeeia. OOLACA, Moore. . 

Two males and four females. 

124. HeSPEEIA SALA. 

Mespcna scda^ Hewitson, Trans. Entom. Soc. Lend., scr. 3, vol. ii, 1866, p. 500, 
from Singapore. 

Wings above vandyke-brown with a very faint vinaceous tinge. 

Anterior wings with four semitransparent white lustrous spots all close 
together in the middle of the disk, two in the cell, the posterior of wdiich is 
double the size of the anterior, which is the smallest of all, anotlier immedi- 
ately behind and in the same straight line with these, quadrate, the largest 
of all, being fully double the size of the posterior of the two cellular ones, 
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and the fourth placed qmncuncially between the second and third and rather 
smaller than the former of these. 

Posterior wings itmnaculate. 

Wings below paler, darkest around the spots in the anterior ones, all 
also suffused with vinaceous. 

Anterior ones with the sutural area ash}^ and a large patch in the 
internomedian area whiter and showing through on theupperside as a some- 
what diffused whitish speck. 

Posterior wings clothed with ashy scales and hearing a cellular roiind- 
ish spot darker than the ground-colour, around which spot are semicircularly 
arranged three or four similar ones, as in H. clivodasa. 

Cilia dusky-ashy. 

Length of anterior wing *56 ; whence expanse = 1*23 inches. 

Closely allied to jff. clivodasa^ Moore. 

The ‘‘ three minute brown spots before the apex’’ of the anterior 
wings mentioned by Hewitson are not discernible in our two specimens ; 
they correspond to the dark brown marks which bound the apical dots on 
both sides in some specimens of JJ. divodasa, and, consequently, represent 
the apical semitransparent dots of that species. 

125. Hespeeia naeooa. 

JS. narooa^ Moore, Proc, Zool, Soc. Lond. 1878, p. 687, pi. 45, fig. 4, ^ from 
Bombay and Gejdon. 

A male agreeing exactly with Moore’s figure, hut not quite so perfect- 
ly with his description, fi.ve discal spots being described but only four 
figured. 

Ohs, This species is said by Mr. Moore to differ only in its larger 
size from the M. contigua of Mabille, a species which we have failed 
to trace in the literature. 

126. Hespeeia aceoleitca, n. sp. 

Teleyomis acrokucus, Proc. As. Soc. Bengal, August;, 1881, p. 143. 

Hesperia hiraca, Moore, Trans. Ent. Soc. Lond. Sci>tembor ISSl, p. 313, 2* 

. Wings above dark brown slightly suffused with vinous. 

Anterior wings tipped with ashy-white and witli three large semitrans- 
parent pale yellow quadrangular lustrous spots arranged as in T, thracc^ 
namely, one in the cell with its outer margin bifestooned and its inner 
biscalloped, another larger and elongated below and partly under this 
between the fiist and second median veiniets, and a third, the smallest of 
the three, rhomboidal, between the second and third median veiniets, 
and with tlje cilia dusky at the apex, but gradually becoming pale yellow 
towards the inner angle. 

Posterior wings darker towards the outer margin with all the cilia 
pale yellow. 
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Wings below paler and duller, suffused with pur^de on the disk, and 
ornamented, esj^eciallj on the medial area o£ the posterior pair, with scat- 
tered oclireous setiform scales. 

AntennjB black with the straight portion of the club broadlj and 
conspicuously incom 3 )letelj ringed with cretaceous white and the much 
shorter terminal hooked portion red internally. 

2 . Differs from the male only in its larger size ; and in not having 
the anterior wings tipped with ashy, nor the antennse nearly so consj)icii-. 
ously ringed with white. 

d 2 . Eyes blood- red. . 

Palpi with the terminal joint rudimentary. 

Length of anterior wing S 1'05, 2 1*09; whence expanse == d 2*26, 
$ 2*82 inches. , 

127. Tele^okus THXESis,- Pabr. 

The male of this species presents, on the npperside of eadi anterior 
wing, three lines of modified scales, namely, one along the posterior side of 
the median vein between the origins of its first and second branches, ano- 
ther on each side of the first median veinlet from the origin of this up to 
the second diseal spot, and a third, also double, along an equal portion of 
the submedian vein, and a thick clothing of setse paler than the ground- 
colour at the base of the internomedian. area and a similar clothing of 3 )aler 
setee on the middle three -fourths of the sutural area ; and, on the under- 
side, a conspicuous and equally long furry patch of pale-fulvous coarse 
setse divided by the submedian vein. 

Five males and a female. 

128. Halpe betueia, Hewitson, 

129. PaMPHILA MATHIAS. 

Hesperia mathias (Fabr.), Butler, Cat. Fatr. Lep. Brit. Mus. 1869 p 275, pi 3 
%8, d. 

The specimens referred to E. eliaya ixx our previous list are now placed 
under this species. 

130. Pamphiba pueeeea. 

H ptirreecc^ Moore, Proc. Zool. Soc. Lond. 1877, p. 594, pi. Iviii, %. 10. 

?. Larger than the male, with the yellow discal band throughout in 
the posterior wings, but only in the internomedian area in the anterior 
ones, and the yellow portions of the cilia, especially towards the inner and 
anal angles, darker, inclining to orange. 

Length of anterior wing *55 ; whence expanse «= 1*18 inches. 

A male and a female. 

13 L Pamphila gola, Moore. 

132. Pamphila MiEsoiBES, Butler. 

133. Pamphila ahgias, Linn, 

Two males. 
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Explanation op Plate XIV. 

Eig*. 1. TapiliQ chjim^^x, jlmoUmhitm^ Oberthilr. Uppersicle. 

2 , : — ■ ■ ■, , ■ . — ^ — ■ ^ . , Underside. . ' 

5 , 3. Kehomoia roepstorffi^ W.-M., 5 -. Upperside. 

4 , $ , Underside. 

5 . ^ . Upperside. 



XVII. — Description of a neiu Species q/Rostellana,y^row^ the Bap of 
Benptil. — Bp GEOErEEY Netill, C. M. Z. S. 

[Received Xovember 3rd ; — Read December 7tb, 1881.] 

. Eostellabia belicatula, n. sp. 

Distinguished at once from all the other living species of the genus 
by its thin, delicate, and translucent substance, in these respects showing 
a highly important approach to some fossil forms. Colour a pale ociira- 
ceous brown lineated on the last whorl with four narrow white bands, each 
of which terminates in one of the four projecting digitate f)rocesses of the 
outer lip, one only of these bands appearing in the middle of the preceding 
four whorls ; spire not quite half the entire length, apex moderately acute ; 
whorls 10-^, moderately convex, the last conspicuously convexly tumid and 
like the preceding one, marked with a slight sutural depression, produced 
at the base into a short canaliculation, relatively less developed than in any 
of the other knowm S2>ecies, this ‘‘ canal” is slightly tortuously deflected, 
more conspicuously so than in i?. magnus (Chemnitz ) ; the first tliree or 
four whorls are seulptureless, the next three or four inconspicuously but 
regularly spirally striated, striae about ten in number, filiform and slightly 
punctured, becoming obsolete on the last -two wdioris, except at the base of 
the last of ail, where they reappear more coarsely developed than before ; 
there are also five varices, somewhat inconsincuous, at intervals on the last 
four whorls, which also show, under a lens, minute longitudinal sfcriation, 
the striae close set, fine, and fiexuous ; aj^erture oval, rather large, with the 
peristome thickened and denticulated with four equidistant, relatively 
somewhat small, digitate processes. 

Long. 76, diam. 28; from the apex to suture of the last whorl 29|-, 
from base of the a^jerture to end of the canal” 6J- mill. 

This highly interesting and very cluiracteristie form, quite unlike any 
of the other seven known living species of the genus [as restricted] was 
dredged in deep water off Cheduba, Arrakan Coast, by Surgeon J. Arm- 
strong, late Naturalist to the Indian Marine Survey. 
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XYIII. — A numerical Fstimafe of the Species of Animals cliiefiy Land and 
.. / Freshwater hitherto recorded from British India and its Bepemien^ 
cies. — WiLMAM T. Blaotord, F. B. S. 

[Received November IGtIi ; — Read December 7tb, 1881.] 

A few months ago I endeavoured to obtain an estimate of the number 
of species belonging to the animal kingdom that are found in British India 
and its Dependencies. I learned, somewhat to my surprise, that not only 
did no such census of the nominal species exist, but that, with the exception 
of the Vertebrata, the classes and orders had but rarely been catalogued in 
such a manner as to render an estimate of the number of species found in 
different countries practicable. I learned, moreover that, owing doubtless 
to the difficulty of ascertaining the number of species described, it was 
impossible to obtain a general enumeration of the fauna of any large area 
of the earth’s surface. 

The marine fauna inhabiting the seas around India is necessarily of 
vast extent and very imperfectly known. Confining myself, in the sub- 
kingdoms excej^t the Vertebrata, to the land and freshwater fauna alone, I 
found anything like a correct estimate of the known species, except 
amongst the Vertebrata and the Moliusca, very difficult to procure. With 
the assistance of some friends, to whom I am greatly indebted for tlieir 
aid, I have, however, obtained a rough idea of the number of species hither- 
to recorded in several orders, and this estimate leads to some very curious 
results, so much so that I think it may be useful to publish the data I 
have obtained, imperfect as they are. 

In the first place, I should state precisely what is the area that I 
understand as comprised in the title of British India and its Dependencies, 
Of course the whole Peninsula of India proper is included, together with 
Ceylon. On the westward, Baluchistan is classed as a dependency, but 
not Afghanistan, so that the western frontier extends to Persia. Kashmir 
carries the boundary northward beyond the Karakoram pass to the confines 
of Eastern Turkestan, but this is the only Trans-Himalayaii region corn- 
prised in the limits adopted ; further east the small Himalayan states 
between Kashmir and Kamaon, with Kamaou itself, jSTepai, Sikkim, and 
Bhutan, are all included as Dependencies, although in the case of Nepal and 
Bhutan the position politically is open to some question. But the fauna 
of these countries has always been included in that of India, and but few 
forms are known from them that do not occur in Sikkim or some other 
truly dependent state. All Great Tibet is excluded and so are the Hima- 
layan tracts east of Bhutan. Assam with the hills to the south of the 
valley, Manipur, Cachar, Sylhet, Tipperah, Chutiaganj, and British Barmah 
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(Arakarij Pegu, TeBasserim) are comprised witMa onr limits, but not Inde- 
pendent Burmab. On the mainland the frontier chosen does not run south 
beyond the end of Tenasserim, the Straits Settlements being excluded ; but 
the fauna of the Andaman and Nicobar Islands is added to that of British 
Burma, of which they form dependencies. 

It would be easy to find reasons for modifying various portions of 
the boundaries chosen, but they are believed to coincide as nearly as possi- 
ble with the “red line” that marks the limit of British power. The 
most questionable addition of the whole is perhaps Ceylon, for this island, 
though entirely British, is in no sense a dependency of British India. But 
Ceylon is included for zoological reasons : its fauna differs very little indeed 
from that of Southern India, and the most important and typieallj Indian 
portion of the fauna would he imperfect were the animals of the island 
omitted. 

The area thus circumscribed includes portions of two great zoological 
regions, the Oriental and the Palmarctic. To the latter belong northern 
Kashmir and part of Baluchistan together with all the Himalayas above 
an elevation varying from about 7000 to about 10,000 feet in different 
parts of the range ; the former comprises the remainder of the area. The 
comparatively small tract of the Palsearetic region includes parts of at least 
two separable subregions of the higher Himalayas and portions of the Cen- 
tral Asiatic plateau, whilst in the Oriental part of the area the whole of 
two of Mr. Wallace’s subregions’^* and portions of the other two are in- 
cluded. 

The following are the numbers of species known, so far as I have 
been able to determine them. I repeat that whilst the number of Verte- 
brate species is, I believe, a fair approximation to the real number inhabit- 
ing the country, the Invertebrates are, as a rule, much less accurately known, 
and that whilst in the Yertebrata both land and marine forms are included, 
amongst the Invertehrata, the land and freshwater species alone are enumer- 
ated. 

The data for the Mammals are various. I have collated the various 
works by Jerdon, Blyth, Dobson, Anderson, and others, and as nearly as I 
can estimate the following species are known : — > 


Qijai)BT7ma:n'4., 23 

Lemtjees, 3 

Chikopteea, 80 

Insectitoba, 55 

Caeniyoea, 75 


* It must he understood that Mr. Wallace’s subdivisions are open to a considera- 
ble revision, and, as 1 shewed some years since, the houndaries of his Indian and 
Ceylonese subregions at ail events are not correct. 
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Cetacea, 23 

Eoeentia, 95 

UiTGEEATA, . . . . . . . . . 47 

SiBEIsriA, ' 1 

Edentata, 3 


, . 405 

For Birds, I take Sir. Hume’s lists^ in ‘ Stray Feathers,’ VoL VIII, 
pp. 81 — 116. It is scarcely necessary to say that the birds o£ India are 
better known than any other class. For the convenience of Indian ornitho- 
logists too, to whom the new classification is, as yet, not sufficiently familiar, 
I adopt the old as employed by Jerdon, although I must apologize for 
having recourse to an artificial and unscientific arrangement. I give the 
numbers of some of the more important orders and families. As Mr. Hume 
has shewn, about 70 species here included are doubtful. 

Raptobes : 

Acci^pitres^ 97 

Strides 62 

140 

:,i8.. •"'/ 

212 
952 

— 1182 ■ . 
48 : 

s 

"64 


Geallatoees : 

OiicUdcs^ 

Limicolcd, 

Griddce^*.. 

EaUidcs,., 

Giconidm^ 

^ Mr. Hume^s limits differ from mine hy excluding Baluchistan and the Mergui 
Archipelago, wMcli I include- There are not, however, I "believe, half a dozen birds 
known from the two together that are not found within Indian limits elsewhere. 


1449 

6 

67 

4 

22 

6 


InSESSOEES : 

Fsitfaci, . 
Fioarii^, . 
Fasseres, . 

COEUMBI, 

RaSOEES : 

Fteroclidm, 
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Ardeidm, 23 

P V. . .V. . V. 

' . — :; 135 

l^ATATOmS: , 

Fhcsnieo^teridce, 2 

dnseres^.,,,.,..,,,^* 36 

Fodici;pid<s, . ^ 

FroGellandw, 6 

Laridm, 34 

FIiaeto7iidWi 3 

Bulididy 3 

Attagenidm^ 2 

Felamnidce^ 4 

QracuUd(je, 4 

97 


1681 


The data for the Eeptiles are again various, 
works foi'm the basis for the enumeration. 


Gunther’s and Theobald’s 

64 ' 

4 ,.,'. 


ClIEL02fIA, , 
CbOCODITjIAj . 



Lacektiiia ; 

Yaranidw ^ . . 



Lam'tid(B^,»^ 

• ... 14 


ZonmddcBp 

1 


Eclncidcd, 



Geckotidce, 



Agmnidce^ ..... 



Chmu wleontidm, 

■ 1 

OpHIDIA : 




Tgphlo^idce, . . . 



ToTtT'icidmy 



XenopeUidm^ 



UTopeUid^, ... . * . 



(jalmmridcd, 



Oligodontidae^ 

.......... ....v.'^27 


ColubfidcB^ 



Homulopsidce^ 



182 
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■^'Ophidia.: '/ , 

Aconfio^Mdc^f 1 

Lsammophidm, 8 

Lendro^liidm, 5 

Lryioj^liidcd^ 8 

JDijpsadidm, 12 

Lyeodontidm^ 10 

Amhlyaeplialidce^ 5 

JBythonidcd, 2 

Lryeidce, 2 

AcrOGhordidcd, 1 

EkipidjB^ 15 

JBlydridcd,^ ........ 30 

Crotalid(S^,,^.,.^» 17 

Viperidce, 4 

274 


514 

The number of Amphibia is less easily determined as the species of 
Batbachia require careful revision. The number known is about 100, of 
which 1 only belongs to the Ueodela and 5 to the PsEU3>0PHii)rA. 

The numbers of the Fishes are taken from Dr. Day’s work, and are 
consequently trustworthy. 


Aeantliop teryg 705 

Acantliini, 43 

LJiysosto7ni, 485 

LophobranGldi, 15 

Llectognatliiy 44 

01i07idropte7ygii , ^ 65 


1357 

My principal authority for the Mollusca (land and freshwater) is Mr. 
Theobald’s list printed as a supplement to the Conchologia Indica. I have 
omitted the estuarine species therein enumerated. Unfortunately I have 
not the numbers of the different families, and, as I am writing away from 
books, I can only give the approximate numbers of the classes here. They 


are — 

Gasteeopoda (land and freshwater), 900 

LAMELLiBBAifomATA (all fresh Water), 100 


1000 
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The nextsubkingdom Arthropoda includes the most formidable numeri- 
cally of all orders, those of insects. Of some of these fairly approximate 
estimates may be formed, the principal difficulty in groups like Coleoptera 
and Lepicloptera being the labour of enumeration, but of many orders very 
little is known. 

The numbers of the Coleopteea. are taken from Gemminger and 
Harold’s Catalogue, with additions up to 1878 from the Zoological Eecord. 
The following is the result ; 

112 

€arcibicl(3i 617 

Dytucidm^ -..r. ......... ........ 

Qyrinidm, 13 

Jlydroyhilidcd, SO 

JBaussiicB^ 83 

Btap hy I inidce, 476 

Bsela^ h idcB, 76 

Bcydmcdnidcd^ 40 

Bilphidcd^ 11 

Tricliopterygidm^ 12 

Bcapliidiidcdy 7 

HuUridcB^ 79 

JBhalacridce, 18 

MiUdulidcB^.,,,^^. 63 

Troyositidm^ 9 

Colydiide, 19 

3 

€ucujid(je, 27 

Cryptophagidm^ 9 

LatliridiidcSf , 19 

Myoetophagidm^ 3 

8 

Byrrliidae, 12 

Barnidacy.., ■ 6 - ^ 

6 

Lucanidae, 96 

Bcarahmdaey 558 

Bupresfidae, 107 

Thivscidae^ 4 

Bucnemidae, 19 

: '^'Biateridae ,.^ ■ : .285 .■ 

BMpidoceridae, 7 

JOascillidae^ 17 

TelepJioridaef 96 
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Cleridae, ... * . . . . .* . ... -. *• ..... ... . • . ....... ^8' 

lymex^lidaey ............................................ 2 

lUnidaey 4 

Lostryehidae, 2 

Gioidae, 6 

Trietem tomidae, ... , 2 

Imehrionidae^ 148 

3£elmidryidae, 2 

Layriidae, 5 

ledilidae, 12 

Anthicidae, 65 

Mordellidae, .... ...... 5 

Bli iyidophoridae^ 6 

Cantliaridae, 87 

(Edemeridae, 2 

Curculionidae, 248 

Bcolytidae, 59 

Brenthidae^ 18 

Anthribidae^ 35 

Bfuclhidae^ 28 

CeramlyGidae, 841 

Ghrysomelidaey 526 

Languridae^ 18 

MrotylidaG, 39 

Endomycliidae, 29 

CoccineUidae^ 145 

Corylophidaei 8 


4780 


0£ tlie HYMETOPTEEii I find 393 in tlie Britisli Museum Catalogues, 
in wbick, howeTer, some of tlie largest families such as Iclmeumonidae are 
wanting. Ill the Zoological Eecord 277 additional species are noticed. 
Probably about 150 to 200 other forms are known and the number of 
described species may be estimated at 850. 

I am indebted to Mr. P. Moore, who has probably a more extensive 
knowledge of Indian Bepidoptera, and especially of the moths, than any 
other naturalist, for an estimate of the number of described species of 
Hbteeoceea. The following is the result : 


Sphinges, 225 

Bombyces, 1150 

Hoctues, 1150 
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Fyrales^ 


.. 330, 

GeometreSy ... .... .. ... ... ... ... 



Cramhices, 


... .. 130 

Tortrioes and Tineinesy ... ... 


160 



3745 


The Ehopaloceba., or butterflies, haye been enumerated for me by 
Mr. W. L. Distant, to whom I am indebted for assistance in several 
matters connected with this enquiry. He considers the number of species 
known to be about 875. The whole number of Lepibopteea is consequent- 
ly 4,620. 

I am also indebted to Mr. Distant for having taken the trouble of 
approximately estimating the known Ekyjs-chopa. He finds the number 


to be about 

Hemipteea Heteropteea^ 450 

Hemipteba Homopi'eea, .................. 200 


650 


Mr. E. McLachlan, to wbona I applied for assistance in the order of 
Nexjbopteba of which he has made a special study, considers that 350 is a 
fair estimate. 

I have been unable to obtain any trustworthy enumeration of the 
Diptera and Orthopteea. 

Amongst the other classes of the Arthropoda the only trustworthy 
information I have been able to procure is from Mr. Cambx'idge who informs 
me that although a large number of Indian Spiders have been collected 
very few have been determined or described. He knows of only 108 species 


distributed amongst the following families : 

Theraphosidae^ 3 

Tetrahlemmidae, .. 1 

12 

Falp imanidae^ ^ . 1 

j}.gelemdae, 2 

JEEersiliidaey , . ....... 2 

Seytodidae, 2 

Fholcidaei.,\,„.„, 4 

Theridiidae^ 10 

Fhofoncididae^ 5 

Fpeiridae^ 10 

Q-astemcanthidae, 11 
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Uloloridae^ 1 

Magrammo^idae^ 2 

Polhidae, — 1 

Bte^lianopidaey 1 

Fhomisidm^ 

Lgcosidae, 5 

Oocyopidae^ 5 

Baltioidae, 12 


108 


To these may be added about a dozen scorpions making 120 ABACHJiTiBA. 
The Mxbiopoba may be estimated roughly at 50. 

The Cbtjstacea land and freshwater can scarcely exceed 100. 

Of Vermes I can only find some 14 described specieSj 7 Planariaiis, 5 
earthworms, and 2 leeches. I am indebted to Professor Jeffrey Bell for 
these numbers. 

The following is a summary of the enumeration given above. 

Number 
of species. 

VEETEBEATA. 


Mammals, 405 

Birds, 1681 

Eeptiles, 514 

Amphibia, 100 

Pishes,' — 1357 


' ' V ;' V'405S. 

MOLLUSC A (Las-d ato Peeshwateb only). 

Gasteropoda, 900 

Lamellibranchiata, ......... ...... ... 100 


1000 

AETHEOPODA. 


Ihsecta. 

Coleoptera, 4780 

Hymenoptera, 850 

Lepidoptera, 4620 

Biptera, 500 ? 

Eiiynchota, 650 

Neuroptera, 350 

' ;:;Ortimptera, ^ 


35 


12,100 
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Mybiopoba, 50? , 

Ahach^tida, ... 120 

CiilJSTACEA, ' lOO?',; 

' , — ; , , " 270 


YEEMES. 


12,370 


Only about 14 species appeal' to be -recorded. 

I repeat that the numbers given for the Arthropoda in some eases 
little more than guesses. I have not had time to go through some lists, 
an examination of which would have enabled me to give more accurate 
estimates. But except in the case of the four numbers to which a note of 
interrogation is appended the figures given are I believe a fair approxima- 
tion to the truth, and the result is one that I think should make Anglo- 
Indian naturalists endeavour to improve our knowledge of the fauna. It 
is scarcely creditable that in a perfectly accessible country, with facilities 
for travelling and for living in different parts of the area unrivalled within 
the tropics, we should remain so ignorant of the zoology. It is ridiculous 
to suppose that the Indian Ooleoptera are scarcely more numerous than the 
Lepidoptera^ that the Hymenopiera (which very probably rival and may 
excel, each of the other ordeis) are only between \ and ^ as numerous, or 
that the Weui'op^tera, of which, Mr. McLachlan tells me, about 1000 are 
known from Europ>e are only represented by 3o0 species. As to the spiders, 
it is no exaggeration to say that in most parts of India 108 species might 
be collected in a few days’ search. It is- to be hoped that the next live 
years will witness a very considerable increase in our knowledge of the 
fauna of India. 


XI S, — Description of a new Bpecies of the Lepidopterom Genus Euripus 
from Nortk-Easierii Lidia. — By J. Wood-Mason, Deputy Superin- 
tendent, Indian Museum, Calcutta. 

Eueiptis cinnamomeus, n. sp., PI. lY, Fig. 4. 

$ . Anterior wings above purplish black-brown darkest at the base and 
along the edges and glossed with steel-blue on the disk, with a conspicuous 
suboval or subtriangular patch of changeable iilae-blue divided by the dark 
veins, commencing broadly just in front of the ultimate subcostal fork and 
rapidly narrowing to the inner angle, and with an indistinct submarginal 
series of small roundish white spots placed upon the inner edge of the narrow 
black-brown outer border and extending from the inner angle up to the 
third median veinlei 
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Posterior wings above black«*browii of a ricber tint, broadly and inter- 
digitatiiigly bordered externally with clear einnanion-browii, which is 
traversed by the dark brown veins and bears, midway between the black 
base and the wavy purplish- black narrow outer border of the organs, a 
series o£ four impressed white specks all encircled internally with black- 
brown, one in each interspace from the first median to the second subcostal 
veinlet, and, at its junction with the wavy black outer border, a similar 
but more complete series of white specks, two to each interspace (except 
the second, in which there are four, the middle one of the three being 
divided) from the internal vein to the first subcostal veinlet, and all round- 
ish, except the first two, which present the form of linear marks parallel 
to the outer margin. 

Wings below cinnamon-brown all narrowly bordered externally with 
purplish black-brown, with the veins rich dark brown and the submarginal 
spots more numerous and distinct than above. 

Anterior pair slightly darker for their basal two-thirds, with a short 
streak of pale lilac between the first and second median veinlets near the 
base of the ceil and an ill- defined roundish clump of scales of the same 
colour beyond it, an externally forked streak of dark violet-blue occupying 
the basal two-thirds of the iiiternomedian area and followed by aindisfcinct 
clump of violet-grey scales, a grey streak in the apical half of the sutural 
area, and a submarginal series of violet -white spots situated upon the inner 
edge of the black outer border, and extending from the sutural area to the 
apical angle, with ail the spots round except the first sis (which have the 
form of linear streaks) and the last (which is elongate), and arranged two 
in each interspace except the eighth from the apes (in which there are 
three) and the last, in which there is onlj one. 

Posterior pair uniformly coloured, with a discal series of seven violet- 
white spots and dots, arranged in two series, an anterior curved one of three, 
and a posterior straight one of four, the three foremost of which latter, 
with the last of the anterior series, coincide with the four impressed spots 
of the iipperside ; and with a submarginal series of spots of the same colour, 
situation, and extent as in the anterior wings, but differing somewhat in 
shape, the last three being linear streaks parallel to the outer margin and 
the rest more or less elongate and those of each pair divergent externally 
as if they were the remaining outer ends or horns of lost lunules. 

Length of anterior wing 1’6 ; whence expanse = 3%3d inches. 

Hae. Shillong, Kliasi Hills, N. E. India. A single specimen of this 
beautiful and distinct species has been communicated to by Mr. L. Be 
Niceville. It was captured in November last by the late Mr. J. P. Cock. 
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Abietaceaa, 206 
Abisara bifasoiata, 233, 248 

„ fylla, 55 
„ kausambhi, 248 
„ prnnosa, 86 
Acantbini, 267 
Acanthopterygii, 267 
Acaviis, 133 
Accipitres, 265 
Aohatina amentum, 138 
„ bottampotana, iS9 
„ ceylanica, 137 

„ darnaudi, 135 

5 , gemma, ib. 

j, involuta, ii>, 

„ jerdoni, 136 

,5 nilagirica, ib. 

„ oreas, 135, 136 
„ oropliila, 137, 138 

■ „ paritiira, 135 

„ perotteti,136, 137 
5 , , semiaarensiSj'lSo 
Aemella, 144 

^Acmelia hungerfordiana, 143, 167 
„ moreletiana, 143 
Acoiitiopbidm, 267 
Aerochordidce, id. 

Acrma vesta, 50, 54 
Aerostiiiium, 171 
Aetiiiox.teris bengalensis, 195 
Acusta, 133 
Adolks, 248 

„ acontiiis, 247 
„ apiades, 58 
„ garrida, 24S 
„ kesava, 58 
„ sananda, 5S 
iEgista, 133 

Afghanistan, Yoles (Arvicolm) from, 88 

Agumidm, 266 

Agelenidai, 270 

Agricola, 92 

Albertia, 206 

Aletliopterideie, 186 


Alethopteris, 184 

,j indiea, id. 

„ Hiidleyana, ib. 

„ lobifoiia, 186 

}) medlicottiana, 184 

„ phegopteroides, 185 

Algm, 179 
Alticola, 93 

Alycaeus expatriatus, 149 

* „ montanus, 149, 167 

* „ hung-erfordianus, 149 

5 , stoliczkii, ib. 

,, (Dioryx) Swinhoei, 150 

Aniathusia. phidippus, 245 
Amblyeephalidm, 267 
Ambly podia aniantes, 250 
5 , canuta, 251 

» fulla, ib. 

„ narada, 250 

r> i) var erichsonii, ib, 

„ zeta, 251 
Ammonites. 212, 213 
Amphibia, Census of Indian, 271 
Amphidromns daflaensis, 134 
„ masoni, ib. 

Amphithalmns, 165 

,j inclusns, 166 ■ 

■» obesns, ib. . 

* j5 pellyfe. 165 

pupoides, 166 

Ampnllaria javanica, 155 

» stoliczkana, 155, 167 

„ tobinoides, 155 

Anadenus alti vagus, 47, 49 
„ g'iganteus, 47 
Anchistoma, 128 

Andaman Islands, Bhopalocerous Lepi- 
doptera from the, 243 
Angiopteridium, 190 

j, comp, ensis, 191 

ensis, 190 

5 ,* infarct urn, 191 

mc’Ciellandi, 190 
n spathiilatum, ib. 
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Ankistrodon indiciis, 217 
Aimuloida, 211 
Annulosa, Ih, 

Anomodontia, 217 
Anomozamites, 196, 197, 198, 218 
fissns, 197 
jimgens, 
iindlcyamis. 198 
moiTisiiinus, ih. 
princeps, ih. 

Anseres. 266 
AntMcidffi, 269 
Anthribiidte, ih. 

Apatiira parysatis, 51, 58 
Aplinreus lokita, var. zoilus, 249 
„ syama, 58 

Appias hippo, 52, 54 
Arachnida, 271, 272 
Araucarites, 207 

„ bi-ocliei, ih. 

„ cutchensis, ih. 

„ macroptex'us, 208 

Archegosaurus, 171, 215 
Ardeidae, 266 
Arrhopala amantes, 250 
„ centanrns, 59 
„ „ var. corascans, 250 

„ nakula, 251 
Ariophanta, 132 
Arthropoda, 268, 270, 271, 272 
Arvicolfe of the Himalayas, Tibet and 
Afghanistan, 88 
„ agrestis, 92, 94, 108. 113 

„ amphibius, 92, 93, 113 

„ arvalis, 89, 92, 94 

„ bengalensis, 88, 117 

„ blanfordi, 93, 94, 95, 104 

„ blythi, 89, 93, 95, 96, 106, 107, 

■.■,1U9. . . ' . ■ I 

„ brandti, 92 | 

„ campestris, ih. | 

„ glareolus, 91 ; 

„ gregalis. 92 | 

„ guentheri, 95 f 

„ hydrophilns, 117 

„ indica, 88, 117 

„ leuenrus, 106 

„ mandavinus, 90, 93, 95, 96, 108, 

109 

„ melanogaster, 89, 93, 94, 96, 

100, 114 

„ myothrix, 117 

„ neotoma, ih. 

j, nigrescens, 110 

„ nivalis, 92, 108 

„ pycturhis, 117 

„ ratticeps, 92 

„ riparius, 94 

,, roylei, 88, 89, 90, 93, 94, 95, 

96, 102, 106 
„ rutilus, 91 


Arvicola, savii, 92 
„ saxatilis, ih. 

„ sikimeiisis, 91, 93, 94, 95, 96, 
100, 110, 113, 114, 116 
„ socialis, 92 

„ stoliczkamis, 89, 93, 94, 95, 96, 
97, 98 

„ stracheyi, 93, 95, 96, 98 

„ snbterraneus, 92 

thricolis, 110 

„ thricotis, 110, 312, 113 

„ wynnei, 93, 95, 96. 99, 102 

Arvicolse, 118, 120, 121,' 122 
Asplenium, 184 

n indicnm, ih. 

„ (Lepidopteris) macrocarpns, 
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„ whitbyense, 184 

Assam, Earthquakes recorded in, 61 
Assiminea, 1 54 

„ heddomeana, 158, 167 

„ brevicula, 159, 167 

ti subvur, hibaltoata 

159 

n »» subvar. bicolor, ib. 

„ belicoides, 15 S 

„ biingcrfordiana, 158, 167 

„ marginata, 159 

„ microsculx-ita, 158, 159, 167 

„ miniata 159 

„ rubida, ih. 

„ rubella, ib. 

„ theobaldinna, 15S, 167 

v^'oodmasoniana, ih. 
Astictopterus diodes, 60 
Atella alcippe, 232, 245 
Atbyma inara, 51 
„ leucothoci, ih. 

„ mahesa, 58 

selenophora, 51, 58, 247 
», reta, 247 
Attagenidje, 266 
Austcnia, 129 
Axina, 134 

*Balca dohrniana, 139 
„ peruviana, ih. 
ff pyrenaiea, ih. 

* »» , 3f var, lucboneusis, 140 

Earleeia (?) microtbvra, 165 
Batracbia, 173, 218, 267 
Bcddomea, 134 

Beiragarb identical with Wairagarh, 42 
Beiemnopteris, 194 
^ wood-masoniana, ih. 

Belodon, 172 

Bensonia monticola, 46, 49 
Bieunedens porfusciis, ilO 
Birds, Census of Indian, 271 
Bombyccs, 269 
Bostrycbidm, ih. 

Boysia Beussii, 128 
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Bracliiopoda, S12 
Braeliyops laticeps. 170, 215 
Braehypiiyllimi, 209: , ^ , 

* mammillare, *5, 
BreixtMda3, 269 
Biiichidffi, ih, 

Bulimiiiiis ceylanicTis, 134 

■ „ (Cerasttis) ■ jickeliamia, 135, 

166 

„ Olivieri, 133 

Biiprestid.',B, 268 
Butterflies from. : Sikkim, 49 

; Byrrliida^,' 268 

.. Bjdfliiiea evezardi, 157, 167 
5 , " goiiiostoina,. 156 

' . inconspieiia, ib. 

„ ■ lutea, ih. 

„ moreletiana, 156, *167 

♦ „ pMlippineiisis, 156 

, ptilekella, 157 

* „ siibpiilcliella, 157, 167 

„ „ var teniiior, 157 

„ (?) turrita, 157, 167 

CalamarickB, 266 
Callicoclilias, 134 
Calysisme drnsia, 230 
CaTidona kotacnsis, 211 
Gaotharidre, 269 
Carabidfe, 268 
Cardiopteridere, 1S5 
Cardiostoma trochiilus, 126 
Carnivora, 264 
Carocolla. 131, 132 
CarycMum, 180 
Carystiis attina, 255 
Ca Stalins elna, 248 
etliion, ih. 

„ manluena, 234 

,, roxns, 248 
Catanlns tortiiosns, 149 
Catopsilia catilla, 251 
„ ; , cbryseis, 252 

„ croeale 251 

„ flava, ih. 

j, pyrantlie, 52, 59 

Gonsns of Truliaii liond F;iuna, 263 
Oeplialo|>oda, 213 
Ceratodiis 170, 172, 175, 176, 215 
,, hislopiaiuis, 215 

„ huntorianns, ih. 

„ oblongus, ih. 

„ virapa, ih. 

Corambycicbe, 269 

;':GeritMnm,'''162' , , 

Cetacea, 265 

Cethosia biblis, 50, 54 55, 57 

■'■cyane,:'d4;y 

,, iiikobarica. 231, 245 

Ch am feleont idre, 266 
Cliarax, 150 


Cheek yn, 110 
Cheirolepis, 2u7 

5 , comp, miinsteri, 

Ghelonia, 266 
Ohiroptera, 264 
Chondrites, 179 

„ (?) dichotomns, ik 

Chondropterygii, 267 
Ghrysomelida?, 263 
Cicindelidae, 268 
Ciconidm, 265 
Cioida3, 269 
Cionellida, 135 
Cirrhochroa anjira, 245 
„ aoris, 50 
„ lanka, 86 
5 , makya, 232 
„ mithila, 50 
5 , nicobarica, 231 
thais, 245 
Clansilia, 139 

„ eylindrica, 48, 49 

„ "^kageiii, ih. ik 

Cleridse, 269 

Cloud and rainfall to temperature in India, 
on the relation of, 69 
CoccinellidtB, 269 
Cochlostyla, 134 
Coleoptera, 267, 271, 272 
ColubridiB, 266 
Coliimbi, 265 
0olydiida3, 268 
Coniferm. 195, 206, 210 
Coptocheilus, 126 
Corasia, 134 
Gorilla, 128 
Corylophidm, 269 
Orambices, 270 
Oricetiis songariis, 98 
Grocodilia, 172, 216, 266 
CrotalidiB, 267 

Crustacea, 131, 211, 271 , 272 
Gryptophagidm. 268 
Gucujidsa, ^5, 

CuTininghaTnites, 206 . 

Ourculionidm, 269 
Curetis bulis, 52, 53 
,, thetys, 234 

„ „ var. saronis, 248 

Cyathea, 183, 218 

,, comp. Tchihatchefli, 183 

Cyatheacem, ih. 

Oyathopoma, 144 

„ * (Jerdonia) beddomeanam, 145 
„ „ blanfordi, ih. 

„ blanfordi, 127 

„ elatum, 145 

„ filocinctum, 144 

» „ (Jerdonia) imperforatuni, 145 

„ procerum, 127 
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CH'atliopoma, slievaroyaniim, 145, 167 
,, tignarium. 127 

Cycadeacea?, 195, 196, 205, 206, 218 
Cycadea'i, 170, 204 
C^Tadinocarpns, 206 
Cycadites, 204 

„ conferttis, ib. 

„ constrictus, ib. 

„ ciitclieiisis, ib. 

„ rajmalialensis, ib, 
Cyclomorplia, 144 
Cyclopliorus, 143 

„ exaltatas, 148 

* ,, formosaensis, ib, 

^ ,, (Theolialdius) orites, 147, 

166 

„ (Ostodes), 144 

* „ pealianiis, 146, 166 

„ speciosns, 148 

„ „ var. anreolabris, ib. 

„ stenostoma, 145, 146 
5 , siiblaeTigatiis, 147 

„ „ var. pealiana, 146 

Cyclopitys, 218 
Cyclops, 132 
Cyciopteris, 185 

„ oldhami, ib. 

„ (?) pachyrhachis, 186, 218 

Cyclostoma, 131, 154 

„ barclayanum, 153 

„ biang'ulatnm, 1 44 

(Tropidopbora) caldwellia- 
num 150, 151, 154, 167 

^ „ „ var. sexcarinata, 152 

167 ■■ 

^ „ var. siiblaevis, 152 

„ carmatnm, 151, 152, 353 

* „ (Tropidophora) erroneum, 

152, 153 

* i) „ var. siibligatum, 

153 

* „ var. suboccliisa, ib. 

* 5 > j, var.subumcolor,t5, 

„ fimbria turn, 151 

„ lidnardi, ih 

„ ligatiirn, 153' 

„ maantianum, 154 

„ scabrum, ib. 

„ tricarinatnm, 151 

„ miicolor, 151, 152 

Cyclostomacea, 129 
Cyclotopsis, 127 

„ conoideum, 

Cyclotus pusillus, 143, 144 

„ var. nana, 143 
Cynthia erota, 50, 86, 245 
Cyrestis, 246 

„ codes var. andamanica, ib, 

„ formosa, ib. 

„ horatius, ib. 


Cyrestis, risa, 57 

„ thyodamas, 50, 57 

„ var. andamanica, 246 
Czekanowshia, 210 
^Dactylopteris, 194 
Danmopsis, 182 

„ rajmahalensis, ib. 

Danainse, 224, 244 
Danais, 224 
, „ aglea, 49, 53 

,, agleoides, 224 

„ ceylanica, 86, 225 ^^ ^ ^ ^ ^ 

5 , chrysippns,''49, 224 : 

„ , exprompta, 225, 226 ' 

„ , gTanimica, 86, 224, 225; 

„ hegesippus, var. nesippus, 226 
„ jnventa, 225, 226 

„ limiliace, 224 

„ melaneiis, 49, 53 

„ melanoleiica, 244 

„ nesippus, 75. 

„ nicobarica, 226 

„ plexippiis, 49, 226, 245 

„ septentrionis, 49, 55 

„ similis, 226 

* „ „ var. nicobarica, 226 

„ vulgaris, 226 

Bapedius, egertoni, 21 4 
Bascillidm, 268 
Dawsonella meeki, 128 
Beinosauria, 217 
Beiias agostina, 59 
„ pasithoe, ih. 

Dendropliidm, 267 
Bermestidm, 268 
Beudorix dieneces, 250 
,, epijarbas, ih. 

„ orscis. 236, 250 

,, petosiris, 50 

,, varuna, 250 

Biadema, 127, 144 

„ (Hestiua) consimilis, 85 
„ (Pterocydos r) jaaTiis. 114 

„ rotella, 145 

Biamond mines visited by Ta vender, 
Identification of, 31, 219 
Biehopteris, ISS 

„ ellorensis, ib. 

Bicksonia, 188, 184, 218 

„ bindrabunensis, 18S 
„ hughesi, 75. 

Bictyopteridea^, 193 
Bictyopteris, 203 
Bictj’otgeniopteridem, 191 
Bictyozamites, 203 

„ indicus, ib. 

Bicynodon orientalis, 217 
Bicynodontia, 177 
Binosauria, 172 
Biplommatina burti, 150 
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^Biplonimatina, himgerfordianaj loO 
^ jj ' japvoensis, ib. 

„ ' seiaiscnlpta, 2 ^. 

„ sherfaiensis, 

,, ' ■ ttimida, ih. 

Dipnoi,. 215 
Dipsadida% 267 
Diptera, 270, 271, , 

:■ Discophora celinde, 57, 245 
,j lepida, 86 

Diurnal Lepidoptera of the Nicobar 
Islands, 224 
Dodona ouidn, 55 
Doieseliallia bisaltide, 245 
Draco troniopterus, 241 
Drassidaa 270 
Dryopiliidac, 267 
Dyetis patna, 57 
Dytiscid.'o, 268 

Earthqutikes recorded in Assam in 1879 
and 18 SO, 61 
Ecliinodermata,. 211 
Echinostrobus, 208 

,, “expansiis. ih. 

„ rajmahalensis, ib. 

„ rhombicas, 209 

Edentata, 265 
Elnpidre, 267 
Elateriday 263 

Ellobiiis fuscicapilliis, 119, 122, 123 
j, taii>inus, 110, 121, 122 
Elymnias eaiidata, 86 
,, cottonis. 2 4 5 

„ dusara, 2 CO, 231 

* 5 , mimus, 230 

„ panthera, 231 

„ undiilnris, 51, 245 

Endomyehidio, 269 
Ennea (Huttoneila) moercbiana, 130 
„ stenopyiis, ib. 

Epeiridce, 270 
Epicriiim glutinosum, 243 
Equisetacere, 179 
Equisetites, 180 
Equisetum, ib. 

„ niiinsteri, ib. 

„ rrgmalialense, ih. 

Ergolis ariadue, 5U, 57 
Eroxiia avtitar, 59 
,, Valeria, 252 
„ „ var, pingasa, 86 

Erotylkbn, 269 
Eryekla*. 267 
Eryciriida?, 233, 248 
Eiyon comp, barro-wensis, 212 
Estheri£e,''l71 

5 , kotaensis, 211 

„ mangaliensis, 171, 212 

En«iemida=>, 268 
EueochHxxs, 127 



Euplcea andamensis, 24 4 

■ camorfca '228,,,229, 231. 

■ y- core,. 49, 86, ^244, . ■ 

„ esperi, 227 

„ franenfeldii, 75. 

„ felderi, 75. 

,, lorquinii, ih. 

„ midamus, 49, 55, 57 

,, ? monfcana, 86 

„ novarm, 227 

„ phoebus, 226 

„ rhadamantbus, 51 

* „ simulatrix, 229 

Eiuipus and Penthema from India" and 
Biirmah, 85 

Euripiis, new species of genus, 272 

* „ einnainoraeus, 75. 

j, consimilis, 85 

* „ „ var. meridionalis, 86 

„ balifcberses, 51, 57 

Eurypbyllum, 210 

,, wbittianum, 75. 

Eurytela borsfieldii, 245 
Evapometer, description of a raingaiige 
■witb S3 

Evotomys. 92, 93 
^Fairbankia (?) feddeniana, 158 

„ ? (an Bithynia ?) turrita, 

157 

Filices, 182 

Fishes, Census of Indian, 271 
Fossils of the Indian Gondwana System, 
168 ■' ' 
Fucoids, 179 

Gangamopteris, 179, 193, 194, 217, 218 
„ angustifolia, 193 

„ antbropliyoides, 194 

„ buriadica, 193 

„ cyclopteroides, ib. 

„ bughesi, 194 

5 , major, 193 

„ wbittiana, 194 

Gani-coulour identiticai witb Kollur, 32, 
221 

Ganoid fishes, 213 
Garettia, 144 
Gasteracantbida?, 270 
Gasteropoda, 213, 267, 271 
Geckotidm, 266 
Gcometres, 270 

Georycbus fuscocapillus, 118, 110 
Gibbus, 154 

„ bacillus, 130 
„ dupontianus, 130, 166 
„ lyonetianus, 129 

„ „ var. antoni. ib. 

* „ „ var. sinistrorsa, 75. 

„ versipolis, 130 

Gingko, 209 

,, crassipes, ib. 
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GiniA'ko lolmtn, 210 
Girnsia iTiaa'nifica. 129 
Gleielieniacoa)., 382 
„ bindrabiinensis, ih. 

Glessula, 135 

„ poguensis, 139 
, .Glires, 123 

Glossopteris, 169, 174, 175, 177, 179, 191, 
193,217,218 
„ angustifolia, 192 

„ broTViiiaiia, ih. 

„ „ var, indica, ih. 

„ communis, ih. 

„ conspxciia, ih. 

„ damudica, ih. 

„ decipiens, ih. 

„ divergens, ih. 

„ formosa, ih. 

,, indica, ih. 

„ ingons. ih. 

„ intermittens, ih. 

„ leptoneura, ih. 

„ (?) musffifolia, ib, 

5 , orbicularis, ih. 

„ retifera, ih. 

„ stricta, ih. 

Glossozamites, 198, 218 

„ stoliczkanus, 198 

Golapili sandstones, 176 
Golunda ellioti, 117 
„ meltada, 108 

Gondwana System, Fossils of the Indian, 
168 

„ „ same as Plant-Bear- 

ing Series, ih. 

* „ „ synopsis of minor 

groups of the, 174 
Goniloba badra, 256 
Gonioglyptus longirostris, 215 
Gonostoina, 128 
Graculido3, 266 
Grallm, 265 
Grallatores, ih. 

Great Mogul diamond, 34 
Gruidse, 2(>5 
Guppya, 131 

Gymnospennous plants, 205 
Gyrinidce, 268 
Hainesia, 126 
Halpe betuz’ia, 261 
Hebomoia gland ppe, 52, 54*, 86, 251 
„ roepstorffii, 251, 262 
Heiicarion austeniaiius, 45, 48 
„ flemingi, ih. ih. 

„ (Austeuia) magniflcus, 129, 

166 

„ magnificus, 129 

„ monticola, 48, 151 

p (Austeuia) resplendens, 129, 

166 


Heiicarion stoliczkaims, 45, 48 
Helieidse, 47, 128, 131 
Helicina, 126, 154 

„ tbeobaldiana, 126 

„ undulata, ib. 

Helix, 133, 134 
„ calcarea, 135 

„ cepoides, 127 

„ citrina, 131 
„ clairvillia, ih. 

„ elegantissima, 133 
„ exiiis, 131 
„ (Aeavus) grevillei, 134 
„ „ haEsmastoma, 133 

j) . ' var..melano- 

tragus, ih. 

„ javanensis, 131 

„ Juliana, ih. 

„ laxata, 128 

„ lyonetiana, 129 
„ melaiiotragus, 133, 134 
„ monozonalis, 131 
„ nemorensis, ih. 
p octona, 135 

„ oculus, 133 

„ (iEgista) perplanata, 133, 166 
„ petrosa, 132 

(Acavus) phoenix, 134 
„ saturnia, 127 

„ setocincta, 13S 

„ (Acavus) superba, 134 

* „ ,, „ var. roseolabiata, ih. 

,, swinhoei, 127 

,, tapeina, 133 
„ tricarinata, lt51 
„ trichotropis, 133 

„ vitrinoides, 131, 132 

Helix from the XTpper Oretaceous, 128 
Hemionitis cordata, 194 
Hemiqtomys, 93 
Hemiplecta, 131 
Hemiptera Hoteroptora, 270 
Hemiptera Homoptera, ih. 

Herona andamana, 246 
Hersiliidee, 270 
Hespeiidm, 233, 254 
^Hesperia acroleuca, 260 
„ cahira, 258, 259 

„ chaya, 60 

„ colaca, 238, 259 

„ coiitigiia, 260 

„ divodasa, ih. 

„ eltola, 54, 60 

„ fatih, 257 

,, hiraca, 260 

„ leucocera, 257 

„ raathias, 23S, 261 

„ narooa., 260 

p oceia, 258 

p pandia, 238 
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Hosporia prfila. 258 
„ sal:i, 259 

„ ? semamora. 60 

Hcsperilla (‘^ Ilalpe) luteisqiiama, ib. 
Hostia agamarscluina, 2-1-4 
,, cadelH, 

„ liadeni, ib. 

Hestina nama, 50, 54j 57 
Hcteroccra, 2C9 
Hr-teroceridca, 268 

Himalayas, Yoles (Arvicolm) from tke, 

^' 88 , ' 

Histericlm, 268 
Homalopsidta, 26G 
Eyalimax, 141. 142 

„ rcialiardti, 142 
Hydridaa, 207 

Hvdrobia (Bcdgrandia) mdliacea, 158, 
„ 167, 

Hydrocena, 154 

„ brevicula, 159 

„ .marginata, ib, 

HydropMlidte, 268 
Hydrosaunis nuclialis. 241 
Hymenopliyllites biinburyaniis, 184 
Hymeiioptera. 269., 27H 272 
Hyperodapedon, 1 73, 216 
Hypolycasiia eltola, 249 

erylus, 52, 249 
„ etolus, 59 

tliecloides, 235 
■Hypoiimnas bolina,, 233, 246 
„ inisippTis, 224, 233 

HjqmdtB'iis, 91, 92, 98 
IMdidt©, 266 
IcliiieiimoiiidtB, 269 
Ichthyophis ghitinosiis, 243 
Ilorda atidroeles 55 
„ epicles, 52, 59 

Indian Gondwana System, Fossils of the, 
168. 

Insecta, Ccmsns of Indian, 271 
Insectivora, 2G4 
Insessores. 265 
Ismeiic imaira, 60 
,,, aria, 25 , 

„ badia, 256 
„ benjaminii, GO 
„ cbroinus. 254 
„ druna. 255 
,, oxclamationis, 
j, liarisu, ib, 

® „ bbadva. var. andumaniea, 254 

„ malayaiin. ih, 

Ixias andtimana, 251 
evippe, 53 
Jerdonia., 144 

„ trochlea, 144 
Jiinoiiia, almaua, 215 
„ asterio, 54, 245 


Junonia asterie, var. nikobariensis, 233 
,, iphita, 50 
„ laomedia, 50, *233 

„ lemonias, 50 

oenone, 245 

Kaliella fastigiata, 46, 49 
Kallima albotasciata, 245 
„ inacMs, 57 
Kanis, 102 

Koh-i-nur, Hote on the, S4 

Kollur identical with Gu,ni Conloiir, 221 

■ Labyrinth odontia, 177, 215 
LacertidiB, 266 
Lacertilia,' 216, 266 
LagTiidm, 269 

Lamellibrancbiata, 212, 267, 271 
Lampides 52, 234, 248 

„ ■ ardates, 51, 54, 249 
„ cnejus, 234 

„ conf. pactolns, 249 ' 

„ deeidea, 58 , 

,, elpis, 52, 58, 249 , 

„ kandarpa, 52 

„ kankena, 235 

„ kinknrka, ib, 

„ kondnlana, 235, 249 

,, macrophthalma , 235 

„ malaya, 58. 2-19 

„ pandava, 235, 249 

„ parrha.sius. 5S, 234 

„ piato, var. nicobarica, 234 

„ pinmbeomieans, 249 

■ ' « ■■ var. nicobarica, 234 

„ pnspa, 52. 54, 55 

„ rosimon, 51, 235 

„ Strabo, 24 S 

Languridte, 269 
Laridm, 266 
Lartetia, 157 
Larina burniana, IGl 
,, ceyloiiica, ib, 

„ do eta, ib, 

„ ^ pusilla, ib, 

LatbridiidiB, 268 

■ Lebadea.ism.eiie,. 58 ■ . . . 

Leggada Jei'*:luni, 117 

Leinures, 264 
Lemiiriad’ 125 

L^^|J^doptLTa, 2 68, 209. 270, 271, 272 
Lepiduptera (Uhopaluccruu.^) iroia Port 

■ ■ . Blair, 243 ■ 

Lepidupka^ii (Diurnal) iiihabiUng the 
Nieobax’- .Islaials, 224 . 

Lepidoptura Bhopaioet-ra, 224 
Lepidopteris ottonis, 187 
Lepidotus, 170 

„ brevicepR. 214 

„ ealearatus, ib. 

„ deecaotaisis, ib, 

„ longiceps, ik 
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Lepiclotas pacliylepis, 214 
Leptopoma luteuin, 145 
Lethe cbandica, 56 
„ eiiropa, 49, 244 
■ „ .hansa, 5.5 

„ mehara, 56 
„ rohria, 49. 53, 56 
„ sidonis, 55 
Limacidaj, 47 
Limax, 141 

„ perlucidus, 

Limenitis daraxa, 55 
„ procris, 51 
„ „ Tar, anarta, 247 

Limicohe 265 

Limnma andersoniana, 142, 166 

„ ollula., 142 

„ peregra, ib. 

„ j)Grvia, 

^ „ pHlippinensis. ih, 

„ yarmanensis, 142, 166 

LomatopteridojB, 187 
Lopliobranchii, 267 
Lacanidffi, 268 
Lycsena decidea, 86 
„ ethion, ib. 

„ kankena, 235 

„ kinktiika, ib. 

* ,, kondulana, ib. 

„ macrophthalma, ib. 

„ malajai, 249 

„ manluena, 235 

,, parrhasius, ib. 

LyC03nida3, 234, 24S 
Lycodontidas, 267 
Lycopodiacesa, 195 
Lycopodites, ib. 

„ gracilis, ib. 

Lycosidaj, 271 
Lymexj'lidje, 269 
Macrochlamys, 131, 132- 

„ chloroplax, 49 

„ indica, 131, 132 

„ jacquemonti, 49 

„ prona, 46, 48 

Macrocyelis, 128 

„ carnatica, ib. 

Macroplcjea phcehiis, 226 
Macrotseniopteris, 171, ISS, 189, 218 
„ crassinervis, 189 

,, daiiaioides, ib. 

„ feddeni, ib, 

„ lata, ib. 

^ „ morrisi, ib. 

„ ovata, ib. 

Magrammopidoe, 271 
Mammals, Census of Indian, tb, 
HarattiaceE©, 1 82 
Margarya mclanioides^ 155, 166 
Mascaria, 126 


Megalomastoma, 126 
Meiaiidryida!, 269 
Melania, 160 

„ iravadica, ib. 

„ . variabilis, var. psetidospiiiosa, 

167 

Melanitis ismene, 244 
„ leda, 86, 214 
tristis 86' 

„ ziteiiiiis, 244 

Merianopteiis, 218 

major, 186 

Messaras erymaiitbis, 86 

„ ,, var. nikobarica, 232, 

245 ^ ■■ 

Micrdcystia nevilliaiLUS, 46, 49 
Microtus, 92 
Moliusca, 212 

„ Census of Indian, 271 
„ from between Mari and Taii- 
■ diani, 44- 

„ of the Indo-malayan fauna 
125 

Mordellidm, 269 
M’orpbimn, 245 
Murium, 88 
Mus mquieaudalis, 117 
„ bengalensis, ib. ' 

„ blytbianus, ib. 

„ bardwickii, ib. 

„ bydrophilus, ib. 

„ jerdoni, 

„ mettada, 90 
„ myotbrix 117 
„ nitidiis, ib. 

„ pyctorliis, 

„ rufescens, ib, 

Mycalesis anaxias 56, 86 

5 , (Galysisme) drusia, 233, 244 
„ gopa, 53 

„ junonia, 86 

,5 nmlsara, 50, 53, 56 

„ (Orsotrimna) niedus, 230 

„ (Calysisine) persons, 2-44 

„ perseus, var visula, 50, 55, 56 

„ (Yiinpa) radza, 244 

Myeetopbagxdm, 268 
Myehopoma, 144 
I^lyodes, 118 

Myonornes, 93, 94 ' 

Myospalax fuscicapillus, 118 
Myrina atynmus, 86, 236 

,> „ var. prabhii, 250 

„ ciniata, ib, 

„ kamorta, 236 
„ tbeeloides, 235 
Myriopoda, 271, 272 
Naja oxiana, 242 
„ tripudians, 241, 242 
Nanina, 131, 132, 133, 154 
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Nanina caducior, 143 
„ cardemoyi, 132 
j, petrosa, 132, 151 
„ (MacrocHamys) pseudo vitrinoi' 
des, 132 

,, (MacrocMamys ?) sikrigaliensis, 
il), 

„ striata, 131 
Hapaeus beddomeaniis, 47, 49 

„ „ var. pusilla, 47 

j, ,y var, tiirrita, ih, 

,, „ var. typica, ih, 

j, domina, 47, 49 

„ maiawaringianixs, ih. ih. 

„ „ var. intermedia, 48 

„ . „ var. major, 

„ smithei, 48, 49 

Karathura arsenius, 251 
„ fulla, 2 '^. 

* ,, „ var. andamanica, 25, 

,, subfasciata, ib, 

Katatores, 266 
Neodon, 93, 94, 95 

„ . sikimensis, 89, 110, 112, 113 
Neope bbadra, 56 
Neptis aceris, 51 
,, amba, 55 
„ aiidaniana, 247 
„ cartlca, 51 
„ cnacalis, 247 
,, emodes, 51, 58 
„ hordonia, ib. ih, 

,, jumba, 247 
„ mananda, 233, 247 
„ matnta, 233 
nicobarica, ib. 

„ siisruta, 51, 58 
j, vai'mona, 86 
„ viraga, 51 
Nesolda, 88 

„ bengalensis,' 102 

„ iudica, ib, 

Iseiiroptera, 270, 271, 272 
K europterideoe, 185 
In eiiropteridiiim , 218 
ISTenroptcris valida, 186, 218 
Kieobar Islands, Diurnal Lepidoptera in- 
biting the, 224 
‘’iKn "^ades salsala, 60 
Kitictiilidse, 268 
Koctues, 269 
Kbga:eratbia, 199 
^J'oggerathiopsis, 199, 217, 218 
„ bislopi, 200 

„ „ var. rbomboi- 

dalis, ib. 

ISTongyang* Lake, Yisit to tlie, 1 
Numerical Estimate of Animals in 
Britisli India and its Dependencies, 263 
NympbaHdm, 224, 244 


Nympbalinse, 231, 245 
Nymphalis athamas, 51, 55, 58, 248 

CEdemeridae, 269 
Oleandridium, 190 

„ comp, stenoneuron, ib. 

„ vittatum, ib. 

Oligodontid^, 266 
Ompbalotropis, 145, 151, 154 
„ andersoni, 127 

* „ caldwelliana, 154, 167 

„ clavulus, 154 

,, disterniina, 127 

„ dupoiitiana, 153, 154, 167 

„ riibens, 154, 167 

„ strictus, 126 

Opliidia, 266, 267 
OpMura, 211 

Ornitboptera beliaconoides, 252 
,, pompeus, 53 

5 , ?> minos, 86 

„ beliacon, 252 

Orthoptera, 270, 271 
Otididse, 265 
Otozamites, 201, 203 

„ abbreviatus, 201 

„ acutifoliixs, ib. 

,, angustatus, 202 

„ bengalensis, ih. 

„ bunburyanus, ib. 

„ contiguus, ib. 

„ distans, ib. 

,, goldisei, ib. 

„ gracilis, ib. 

„ bislopi, 203 

„ imbrieatus, ib. 

„ oldhami, ib. 

„ parallehis, ih. 

,, rarineivis, ib. 

Oxyopidce, 271 
Pachygonia incurvata, 215 
Pacbyphyllum, 208 

,, (?) divaricatum, ib. 

„ beterophyllum, ib. 

„ peregriiiu'ni, ih. 

Pacbypterideaa, 187 
Pacbypteris, 188 

„ specifica, ib, 

Palaeovittaria, 191 

, , kurzi, ib. 

Palseozamia bengalensis, 201 

„ „ var. obtusa, 203 

„ brevifolia, 202 
Palissya, 206 

„ ' brauni, 207 
„ conferta, 206 

„ indioa, 207 

„ „ var. laxa, ib. 

„ jabalpurensis, ib. 
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Palpimaniclas, 270 
Pahidicola, 91, 93, 1G6 
■^PaliKlina hungerfordiuna, 15S 
„ jiillieni, ib. 

* „ martensiana, lo6 

,, petrosa, 159 

Piiludoiiuis, 160 

„ andersoniana/ieo, 166 

^ „ Yar* mvadoimgensis, 

160 

^ j, „ snPyar. nana, «‘5 

,, ,, subspecies peguensis 

„ blanfordiana, 159, 166 

,, 'burmanica, 160, 166 

„ labiosa, 159, 160 

„ petrosa, 159, 166 

,, regulata, ICO 

PampHla augias, 60, 261 
„ gola. 75. 25. 

„ nia=isa, 60 

„ msesoides, 261 

„ matliias, ib, 

j, palmariim. 238 

„ pma'eoa, 261 

„ ( ? Halpe) zema, 60 

Papilio agamemnon, 59, 237, 253 
„ amasene, 52 
„ audrogeus, 53, 59, 252, 253 

„ antiphafes, 86. 253 

„ anstolocliijB, 53, 86 

„ „ var. camorta, 237 

„ astorion, 59 
„ cardui, 232 

„ chaon, 254 

„ charicles, 252, 253 
,, cloanthnSj 59 

„ clytia, var. tlavoliinl)atus, 253, 262 

„ coon, 253 

„ donbledaji, 75. 

„ dravidarmn, 86 
3 , drusk, 230 

„ eurypylus, 86, 253 

,, helenus, 53, 59 

„ hesione, 230 

5 , j option, 86 

„ isestrygonum, 253 
„ limniace, 230 

„ mayo, 252, 253 

„ medus, 230 

„ memnon, 253 

„ paris, 56 

,, pbiloxenus, 53 

„ „ var. nikobams, 237, 253 

„ polymnestor, 86, 252 
„ prexaspes, 254 

„ I'bodiier, 253 

„ rosimoTu 235 

„ sarpedon, 59 

p, thyrsis, 238 


Papilionidoe, 236, 251 
Papilioninse, 237, 252 
^Parantirrlima inarslialli. 86 
Parasuchian crocodile, 176, 216 
ParasucMan scute, 176 
Parasucbtis, 172, 216 
Pai’mella, 142 
Parnidae, 268 
Partbenos gambrisius, 24-6 
Passeres, 265 
Patkai, Pass over tbe, 1 
Patula, 128 
Paussidae, 268 
Paxillus, 150 
Pecopteridese, 186 
Pecopteris, 171 

5 , aiigusta, 186 

. „ conoinna, 188,218 

„ gleielienioides, 182 

„ iobata, 184 

,, ■ ■ re versa, 1.S7 

„ tenera, 184 

Pedilidse, 269 
PelacanidsD, 266 
^Perona3ns nevillianns, 48, 49 
^Penthema binghami, 87 
„ darlisa, 75. 

„ lisarda, S6, 87 

Ph£onicopterida>, 266 
Phaetonid®, 75. 

PhfGomvs leucurus, 89, 106 
Phalchua, 110, 114 
Phaiiia, 127 
Phegopteris, 185 
Pliengus, 134 
Pherepoi’se, 131, 132 
Phalacrida?, 26S 
Phoenicopsis, 210 
Plioleidac, 270 
Phoroncididto, 270 
Phyllothcca, 181, 217 

,j australis, ISl 

„ indiea 75. 

„ robusta, 75. 

^Physa hungerfordiaiia, 143 
5 , nioliicceiisis, 75. 
s, pliilippiana, 75. 

Physostomi, 267 
Picari®, 265 
Piorinas, 236, 251 
Picris canidia, 54 

„ coronk, var. liclionosa, 237, 252 
„ gaialhca, 237 
„ lichenosa, 75. 

„ nadina, 56, 50 
„ ,, var. nama, 252 

„ ncrksa. 52 
„ panda, 237 
j, , remba, 86 
■ Pisces, 173, 213, 218 
Pithecops byiaxj 248 
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Piant-'bearmg Series same as Gondwana 
System, 168 
Plataleidm, 266 
Plecotrema rapax, 155 
^ ,, ,, var. producta, 155, 166 

Plectogn adlii ,267 
Plectopylis, 128 
Plectotro]ds. 138 
Plesioneiu-a alysos, 60, 256, 257 
,5 ambareesit, 257 

j, chain unda, ih. 

,j dan, ih, 

* ,f ,, var. andainanica, ih, 

„ lencocera, ih. 

^ „ paralyses, ih. 

jiraba, 258 

„ piilomaya, 257 

,, putra, ih. 

„ siimitra, 60, 257 

Plesiosaurus indie us, 175, 217 
Podicipidtu, 266 
Podozamites, 199 

,, comp, lanceolatus, ih. 

„ hacketi, ih. 

„ lanceolatus, ih. 

„ „ var. spathulatus, ih. 

Polbidse, 271 

Polyommatus karsandra, 235 
„ sangra, 51, 235, 249 

Polypodiacem, 184, 185 
Poly podium, 185 
Pomatias, 139 
Pontia xiphia, 59 

Port Blair, Rhopalocerous Lepidoptera 
from, 243 
Precis veda, 54 
ProcellaridEo, 266 
PsammopMdoo, 267 
Pselaphidm, 268 

Pseudodipsas bcngalensis, 52, 55 
Pseudopbidia, 267 

Pseudopliidiaii from the Himalayas, 239 

* Pseudotrochatelia, 126 
Psittaci, 265 
i^teroclidm, 265 
Pterocyclus, 131, 144, 147 

,, hilabiatus. 146 

^ „ cydophoroideus, 145, 146 

„ ,, var subliiteola, 146 

'* „ „ var. substenostoma, 

. .. ib. 

„ nanus, 145, 146 

„ „ var. applanata, 146 

* „ „ var. roflexilabris, ih. 

Pierophyllum, 170, 171, 196, 197, 198, 218 
„ hurdwancnse, 197 

„ cartorianum, 196 

„ crassurn, ih. 

,, forteanum, ih. 

„ kingiamim, ih. 

„ medlicottiunum, ih. 


Pfcerophyllum nerhuddaicum, 196 
„ propinquum, 197 

„ I'ajmahalense, ih. 

Pterygospidea helferi, 238 

„ menaka, 59, 256 

i Ptilophyllum, 170, 174, 175, 177, 200 
„ acutifolium, 200 

„ hrachyphyllum, 201 

„ cutchense, ih. 

„ „ var. mini mum, ih, 

,, tenerrimum, ih. 

Ptinidm, 269 
■Pupa,'' 132 

„ antoni, 129 
„ ccenopicta, 47 
„ funicula, 130 
„ grateloupiana, 129 
„ lienardiana, 140 
„ versipolis, 130 
„ (Dendropupa) vetustn, 12B 
Pupina, 143, 144 

„ hicanaliculatn, 148 
* guimarasensis, ih. 

„ hungerfordiana, 148, 167 
Pyrales, 270 

Pyrameis cardui, 232, 245 
,, indica, 50 

Pj^ramellidm, 164 
Pythonidge, 267 
Quadrumana, 264 
Eaingauge, Description of a, 83 
Eallidae, 265 

Bamulkota identical with Raolconda, 220 
Eaolconda identical with Eamulkota, ih, 
„ „ with Eawduconda, 36 

Eawduconda identical with Eaolconda, ih. 
I^aptores, 265 
Easores, ih, 

Eealea, 126 
Eealia decussata. 159 
Eeptilia, 173, 216, 218 
Eeptiles, Census of Indian, 271 
Eeptilia, Notes on, 239 
Ehipidoceridoe, 268 
Ehipidophoridm, 269 
Ehipidopsis, 210, 218 

„ densinervis, 210 

,, g-ingkoidcs, ih. 

Ehiptozamites, 199 
Ehizomeptcris, 195 

„ halli, ih. 

Ehizomes, 195 
Rhopalocera, 224, 270 
Rhopalocerous Lexudoptera from Port 
Blair, 243 
Khynchonella, 212 
Rhynchota, 270, 171 
Rhysodidm, 268 
^Eissoina baxteriana, 161 
^ „ blaiifordiuna, 162, 167 
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Rissoina liryerea, 164, 165 
j, deshayesi, 162 ! 

funiculata, 163 
„ Isevigata, 164 

j, nevilliana, 163 

„ nodidncta, 161 

* „ orientalis, 161, 162 

^ „ pseiidobryerea, 164 

,, pyraniidalis, 

„ scalariformis, 162 

„ suLlfevigata, 164 

j, Yillica, id, 

^ „ 'weinkauffiana, 163 

Robinsoma, 161 
Rodentia, 265 

Rostellaria from tbe Bay of Bengal, 262 

* „ delicatula, 

„ magnus ih» 

Sagenopteris, 194 

„ rboifolia, 195 

Salisburese, 218 
Salisbmieee, 209 
Saltioidae, 271 
Samai'opsis, 211 
Satarnpa bhagava, 54, 256 
Satyrinae, 230, 244 
Sauropteiygia, 217 
ScaphidiiJse, 268 
Scarabmidm, id. 

Schizoneura, 180, 181, 218 

,, gondwanensis, 180 

„ moriani, 181 

ScbYrartziella, 162, 165 
Scincidae, 266 
Scolitantides nysetis, 86 
Scolytidm, 269 
Scydniasnidg©, 268 
Scytodidas, 270 
Semina, 205 
Silpbidje, 26 S 
Sing pbucbi, 110 
Sirenia, 265 

^Sitbon albimacTila, 249 
„ kamorta, 236 

„ sugriva, var. areca, 236, 249 

„ tarpina, 249 

^ „ westermaxxnii, var. andamanica, 

249 

Sonmelpore probably represented , by 
Simab, 39 

Spbenopteridem, 185 
Spbenopteris, comp, argnta, 183 
„ bislopi, 185 

„ ? membranosa, tk 

„ polymorpba, 183 

Spbinges, 269 

Squamse cycadeamm ( ? Gymnosperma- 
rum), 205 
Stagonolepis, 172 


Stangerites, 190 
StaphylinidcB, 268 
Stenogyra, 135 

„ (Glessula) amentum, 138, 166 

„ „ bensoniana, 137, 166 

„ „ blanfordiana, 138, 166 

„ ,, bollampattiana, 139 

„ „ ceylaiiica,,138 

■ „ ' : ,, , facula, 137, 166 ' 

„ „ jerdoni, 136, 160 

; ' , iiilagirica, iS6,,137,166 ■ 

* j, , „ : ■ ■ ■ var. ' kiiriioo- 

lensis, 136 

„ . ‘5,. niteus, 138 

■ „ ' oreas,' 135, 136, 138, 

166 

oropbila, 137, 166 
„ ' ,5 perotteti,,„«5.,:«5. ' 

'5, ' pseiidoreas, 136, 138 ' 

^ „ ,, „ var. subde- 

sbayesiana, 136 

„ punctogallana, 138 

„ subfnsiformis, 138, 166 

„ vadalica, 136 

Stenoj)iis, 131 

„ Hvidus, id, 

Stenotbyra, 165, 166 

5, blanfordiana, 156, 167 

„ bungerfordiana, id, id, 

„ woodiiiasoniana, id, id, 

Stepbanopidfo, 271 
Stiboebiona rdcea, 57 
Striges, 265 
Strophostoma, 1 2S 
Stylodon (Helix), 127 
Subulina, 135 
Succinea contortula, 141 
„ elegans, 140, 141 

„ iongiscata, id, id, 

„ pfeiffoi'i, ik id. 

* „ yarkandensis, 141, 166 

Sulidm, 266 

Surendra quorcctorum, 52 

„ „ var. latimarg'o, 251 

Symbrentbia bippocbis, 50, 54 
Symplinedra teuta, var. teutoides, 24- S 
Taebyris indra, 52 
„ panda, 237 

„ paixliiia, 86, 253 

„ „ var. galatbea, 237 

Teeniopterideae, 188 
Tasniopteris, 171. 188, 190 
5, densiricrvis, 1S8 

„ lata, 171 

„ morrisi, id. 

Tagiades alica, 256 

* „ bhagava, var. andamaniea, id. 

„ dasahara, 59 

„ beiferi, 238 

„ menaka, 256 



Index, 


2S7 


Tagiacles rari; 23S, 2oG 
Tanaeoia, 248 

,, a con tins, 247 

„ cibaritis, 233, 247 

Tantalidin, 266 
Tanychlamys, 131 

Ta vernier, On diamond mines visited by, 
31, 219 
Taxaceee, 209 
Taxitcs, ih. 

,, planus, ih, 

„ tenerrimus, ?7>. 

Taxodiacea?, 208 
Taxodites, 207 
^Telegoniis acroleuciis, 260 
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